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OUR NAVAL FORCES IN THE PACIFIC. 

When the British Admiralty decided, a few years 
ago, to call home the squadrons which she had been 
in the habit of maintaining on the Halifax and West 
Indies stations, reducing the garrisons both at the fam- 
ous Nova Scotian fortress and also on the Island of Ber- 
muda, the step was interpreted by the world at large, 
and very properly so, as an evidence of the cordial re- 
lations existing between Great Britain and ourselves. 
The concentration of the weightier portion of a coun- 
try's fleet in any particular place may be taken as in- 
dicating where that country considers that its inter- 
ests are, for the time being, most threatened. It is 
equally true that the withdrawal of naval forces is in- 
variably accepted as indicating that the relations of 
the two powers affected are thoroughly amicable. 

We have heard a great deal of loose talk, lately, 
about the possibility of a war with Japan. Had the 
Japanese been a less highly civilized people, this irre- 
sponsible chatter might easily have blown the war 
spirit of that warlike people to a white heat long be- 
fore this. We hold it to be a proposition indisputable, 
that if the Japanese press and certain Japanese offi- 
cials had discussed the possibility of war with the 
United States with as much reckless abandon as a 
certain daily journal in this city and certain men of 
more or less prominence in the country have done, 
Congress would long ago have resounded with threats 
and denunciations, and not a small section of the coun- 
try would have been eagerly awaiting the call to arms. 
Fortunately, the governments both of the United 
States and Japan have been entirely unaffected by this 
foolish and utterly baseless talk of possible conflict; 
and that the Navy Department, at least, is satisfied 
that Japan is friendly, and intends to remain so, is 
proved by the fact that our naval forces in the Pacific 
have been reduced to a very conservative peace foot- 
ing. By way of proving our proposition, we submit 
below a statement of the number and type of the ships 
of our navy which are stationed at present in those 
waters which the alarmists would have us believe are 
shortly to witness a disastrous naval conflict. 

Stationed on the home coast, then, we have at pres- 
ent in commission not a single battleship. Of the 
three which are there, the "Oregon" is just now 
undergoing reconstruction; the "Wisconsin" is repair- 
ing; and the new "Nebraska," very much behind her 
date of completion, is only now getting ready to go 
into commission. 

We have no coast defense vessel in commission, the 
"Wyoming," which is the only vessel of that type at 
present on the Pacific coast, being now at the yard 
undergoing repairs. The most effective ships in com- 
mission on the coast are the three semi-armored 
cruisers "Charleston," "St. Louis," and "Milwaukee," 
vessels of 9,700 tons and 22 knots speed, protected by 
a partial and light belt of 4-inch armor and a 3-inch 
deck, and carrying a battery of fourteen 6-inch guns. 
Two more powerful armored cruisers, the "California" 
and "South Dakota," of 13,400 tons and 22 knots, pro- 
tected by a 6-inch belt, and armed with four S-inch and 
fourteen 6-inch guns, will shortly - be placed in com- 
mission, the "California" during the present summer, 
and the "South Dakota" during the autumn. We have 
also in commission on the home coast the protected 
cruisers "Chicago" and "Albany," old boats, built 
respectively in 1885 and 1897, and the gunboat "Prince- 
ton." In the same class, but out of commission, are 
the cruisers "Boston" and "New Orleans" and the gun- 
boats "Bennington," "Marblehead," "Petrel," and 
"Wheeling." Of destroyers on the coast we have in 
commission the "Preble" and "Perry," and out of com- 
mission the "Paul Jones"; while there are three tor- 
pedo boats in commission and two out of commission. 



Out of commission also are the two submarines 
"Grampus" and "Pike." Among the fleet auxiliaries 
we have in commission the collier "Saturn" and the 
transport "Buffalo," while out of commission are the 
transport "Solace" and the hospital ship "Relief." 
Down in Central American waters is stationed the gun- 
boat "Yorktown." 

On the Asiatic side of the Pacific the strength of 
our fleet lies in its armored cruiser squadron, which 
consists of four vessels of the "California" class, 
namely, "Colorado," "Maryland," "Pennsylvania," and 
"West Virginia," all of which are in commission. In 
addition to these we have the old monitor "Monad- 
nock," and out of commission the monitor "Monterey." 
In the protected cruiser class the United States is 
represented by the sister vessels "Cincinnati" and 
"Raleigh," built in 1892, each carrying eleven 5-inch 
guns, and three sister ships "Denver," "Chattanooga," 
and "Galveston," of 3,200 tons and 16% knots speed, 
each armed with ten 5-inch guns; while two other ves- 
sels of the "Chattanooga" class, the "Cleveland" and 
"Denver," are now en route to the Asiatic station. Our 
representation in gunboats is quite numerous, but if 
we exclude the comparatively modern "Concord," 
"Helena," and "Wilmington," of between 1,400 and 
1,700 tons, the other seven, which are small and very 
much out-of-date gunboats, captured from Spain during 
the last war, must be reckoned as of little value. The 
Asiatic fleet also includes five destroyers, two of which, 
the "Barry" and "Chauncey," are in commission, and 
the others in reserve. The fleet auxiliaries attached 
to this station include three colliers and three supply 
vessels in commission, and a transport and a collier 
out of commission at Cavite in the Philippine Islands. 
Down in the south mid-Pacific, at Samoa, is stationed 
the gunboat "Annapolis." 

In summing up, then, it will be evident that the 
Navy Department of this country has no apprehension 
of any near, or even remote hostilities, inasmuch as 
there is not a single battleship in commission, and our 
fighting strength is represented only by the six armored 
cruisers of the "California" class, the three semi- 
armored cruisers of the "Charleston" class, eight small 
protected cruisers from ten to fifteen years of age, four 
modern gunboats, four destroyers, and three torpedo 
boats. 



THE ENEMIES OF STRUCTURAL STEEL. 

Too much cannot be said of the excellent qualities 
of structural steel of the standard composition and 
workmanship. Its reputation for the combined qual- 
ities of elasticity, toughness, resistance to compression, 
and shear and durability has been established by years 
of useful duty in a thousand different forms and under 
a thousand different conditions. Steel, however, is 
subject to two insidious forms of attack, the peril 
of which lies in the fact that the damage is done 
under conditions where inspection is difficult and in 
many cases impossible. We refer to rusting and elec- 
trolysis. 

The destructive effects of rusting are so well under- 
stood, that the efforts to protect the steel commence at 
the very time that the material receives its finishing 
pass in the steel mills. In all well-regulated works the 
finished work receives a coat of protective paint before 
it is placed in the storage yard, or shipped to the pur- 
chaser. If the paint Be applied to thoroughly clean 
surfaces, quite free from rust, and if the steel work 
be again carefully painted before it is inclosed In the 
concrete, terra cotta, or other fireproofing material of 
the building, and the space between the fireproofing 
and the steel is carefully filled in with cement, expe- 
rience has shown that It will probably be safe against 
deterioration by rusting for all time to come. But 
these theoretical conditions are seldom perfectly ful- 
filled. Too often the finished shapes at the mill are 
exposed to the moisture and acids of the atmosphere 
long enough to take on a coat of rust; and unless this 
be very carefully removed, the mere application of the 
ordinary paint of commerce will not prevent oxidation 
from taking place under the paint on the surface of 
the steel. In proof of this, we direct attention to the 
case of the reconstruction of the Mutual Life Insur- 
ance Company's building in San Francisco, when, in 
tearing down the six upper stories, an excellent oppor- 
tunity was afforded to observe the behavior of struc- 
tural steel in a steel and masonry building. We made 
editorial reference to this subject in our issue of March 
16. From the account there given it seems that, where 
the steel had not been thoroughly cleaned before paint- 
ing, there were occasional instances of some rust under 
the paint, and although these were rare, they indicated 
the necessity for a thorough cleaning of the steel be- 
fore it is painted. Furthermore, there is a sense in 
which the preservative paint may defeat the very ob- 
ject at which it aims, by serving to conceal badly- 
rusted surfaces from inspection. The ideal protective 
covering, both for steel which is to be inclosed from 
view, and that which will be permanently exposed to 
the attack of the weather, would be a covering which, 
like-varnish, would be sufficiently transparent to enable 
the condition of the underlying steel to be carefully 



inspected. If some composition could be produced, 
which combined transparency with protective qualities, 
a long step would be taken in the direction of render- 
ing all steel work, whether exposed or concealed, im- 
perishable. 

The problem of the electrolysis of steel is one that 
we have always with us. Interest in the question 
was recently revived by the presentation before the 
American Institute of Electrical Engineers of the ex- 
periments of Mr. Knudson of this city, an account of 
which will be found in our issue of April 13. In these 
experiments three lengths of wrought-iron pipe were 
set in three blocks of Portland cement sand concrete. 
When the blocks were three years old, one of them 
was placed in a tank of sea water, another in a tank 
of fresh water, and direct current was fed to them, 
pieces of sheet iron being placed in the tanks to act as 
negative electrodes. The third block was placed in 
sea water; but no current was fed to it. After the 
blocks had been immersed for thirty days, the third 
block was found to be in perfect condition and the 
embedded pipe perfectly bright; but the two blocks to 
which current had been fed had developed cracks dur- 
ing the test; the pipes were considerably corroded; and 
the concrete had so greatly deteriorated, that it could 
be cut with a knife. In drawing deductions from this 
experiment It must be remembered, of course, that the 
conditions were unusually severe; but they were not 
so severe but that the ever-present danger of electro- 
lysis is strongly emphasized. We mention this case, 
because it not only illustrates the action of electrolysis 
upon steel work as shown in the corrosion of the em- 
bedded pipes, but it indicates how increasingly neces- 
sary it is, in these days of reinforced concrete, to 
prevent the leakage of current from conductors. Al- 
though the evils of electrolysis have undoubtedly been 
greatly exaggerated, we believe that the mischief done 
is more far-reaching than the electrical companies and 
the owners of large electrical power plants are willing 
to admit. The remedy lies in more careful insulation. 
In the case of armored concrete buildings or buildings 
of skeleton steel, care should be taken to absolutely 
insulate the foundations and all that portion of the 
building which lies below the line of saturation of the 
earth. Much of the insulation of underground elec- 
trical conduits is undoubtedly very faulty, and it has 
become a question whether the thorough insulation of 
all forms of conductors should not be made the subject 
of legal enactment. 



SIX MONTHS ELECTRIC OPERATION OF THE 
GRAND CENTRAL STATION. 

The results of electric operation at the Grand Cen- 
tral station and terminal yard, as shown during the 
six months which have intervened since the electric 
current was turned on, have been very gratifying. Al- 
ready the new system has loosened up the congestion, 
practically abolished the delays to incoming and out- 
going trains, and restored the spirits and good temper 
of the company's patrons to their normal reading. 

In proportion to the size of the yard, there was no 
other terminal in this country, or probably in the 
world, which was placed at such a disadvantage, from 
the operator's standpoint, as the Grand Central termi- 
nal. The area was so restricted that, outside of the 
express and mail cars, which of necessity had to be 
unloaded there, it was possible to store very few trains 
in the yard, and therefore the majority of the trains, 
after discharging their passengers, had to be run back 
over the main lines for a distance of 5% miles to the 
Mott Haven yards. Furthermore, these yard move- 
ments had to be made in the midst of the regular train 
movements, and all of them through the two and a 
quarter miles of the Park Avenue tunnel, which was 
as badly steam- and smoke-obscured in winter as it 
was insufferably hot in summer. 

At the present time, in spite of the inexplicable, but 
seemingly inevitable, delay of the New York, New 
Haven and Hartford Company in getting its electric 
system into operation, the New York Central Company, 
by the use of its multiple-unit local trains, and the 
almost complete substitution of electric locomotives for 
steam locomotives on its through trains, has made a 
vast improvement in conditions, both in the tunnel 
and the station yard. The atmosphere in the tunnel 
is greatly improved, and were it not for the continuing 
nuisance of the New Haven steam locomotives, the air 
of the tunnel would to-day be absolutely clear and 
sweet. The reduction In the number of train move- 
ments In the yard and station has been remarkable. 
Formerly, every time a steam train entered the station 
and left It, there were four separate operations con- 
nected with the train, involving eight signal opera- 
tions. First, the train pulled Into the station; sec- 
ondly, a locomotive backed up to the rear end of the 
train; thirdly, the train was pulled out from the sta- 
tion; and fourthly, the locomotive which brought the 
train in backed out of the station. But the multiple- 
unit train merely enters the station and leaves it 
again, the only transfer being that of the motorman, 
who walks from one train to the other. 

When the electric operation was commenced in De- 
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cember of last year, the total number, of movements to 
and from the Grand Central terminal was, according 
to the official time table, 1,213. By the Introduction of 
electric operation, the total yard train movements have 
been reduced by 690. It is this reduction more than 
anything else which has loosened up the congestion 
that completely disorganized the schedule during the 
autumn and early winter of last year. 

Over and above the adjustment of the train sched- 
ule, the station and yard have been greatly improved 
in other respects, and notably In the reduction of noise, 
and the abolition of steam, smoke, and cinders. The 
multiple-unit trains, as used in local service, and even 
the large 87-ton locomotives, run with a smoothness 
and quietness which are very noticeable. When that 
greatly hoped for, but long-deferred day arrives on 
which the New Haven Company shall have been able 
to make its high-tension system work, and that com- 
pany's steam locomotives shall have been withdrawn, 
there will be very little visible or audible evidence of 
the existence in this part of the city of one of the 
greatest terminal stations in the world. 

OBIGINAL METHODS OF TONING DEVELOPED 
PHOTOGBAPHIC PEINTB. 

BY MILTON B. PUHHBTT. 

The desire to obtain colors other than those given by 
development per se has led the manufacturers and 
users of bromide and so-called gaslight papers to resort 
to different methods. Of the many methods used, the 
one that has found the greatest application is the so- 
called sulphide method, of which the Velox redeveloper 
may be taken as a good example. About twelve years 
ago the writer recommended in one of the photographic 
magazines a similar method for obtaining sepia colors 
on lantern slides. Sulphide tones properly made are 
permanent. Sufficient time has elapsed since their 
introduction to thoroughly prove this. Facility of pro- 
duction is also in their favor. The tones are, however, 
not very varied, nearly always being some shade of 
sepia. Experiments to obtain some other permanent 
sulphide tone were made by the writer with what ap- 
peared to him to be 1 a fair degree of success. It was 
found when finished prints made on Velox or Nepera 
bromide paper. (I mention these papers because my ex- 
periments were confined to them) were immersed in 
a solution of ammonium sulphocyanate and sodium 
sulphide, a good purplish tone, very often equal to a 
gold tone on printing-out paper, was obtained. 

The following formula has proved the most satisfac- 
tory of any tried: 

A. 
Ammonium sulphocyanate. . . 8 ounces 
Water to make 16 ounces (fluid) 

B. 
Sodium sulphide (crystals) . . % ounce 

Water 3 ounces 

Following are condensed Instructions for its use: 

Bath No. 1. 

Solution A 1 ounce 

Water 3 ounces 

Solution B " 1 drachm 

Mix just before toning. 

Immerse the fixed and washed (and preferably dried) 
print. The toning action begins almost immediately, 
ranging through the purple tones first and then into 
the sepias. 

Allow the print to remain in the toner till the de- 
sired color is reached, then wash fifteen minutes in run- 
ning water and dry as usual. 

With the bath at 70 deg. to 80 deg. F., prints will 
tone In from fifteen to forty minutes; at 90 deg. to 100 
deg. F. five to fifteen minutes will suffice, but it is not 
advisable to use the bath at a higher temperature than 
100 deg. F., owing to its softening action on the film. 

Prints developed with "Velox N. A. developer tone 
quicker than prints developed with ordinary developer. 

The rapidity of the toning may also be Increased by 
adding more of solution B, but not more than one 
drachm should be added to the original solution at one 
time, as this would render the bath. too alkaline and 
soften the film. 

It works best when freshly mixed, and after forty 
minutes or so more B solution may be added. 

The old bath may be kept for future toning, but be- 
fore use it should be filtered or decanted to remove 
the white precipitate formed, and fresh B solution 
added, but it should be discarded when it becomes so 
alkaline as to affect the film. 

It will be found that the toning is influenced some- 
what by the character of the negative used, different de- 
grees of density in the negative affecting the silver 
deposit on the print and the subsequent action of the 
toning solution. 

It will also appear that matt papers tone more read- 
ily than the glossy, and that purple tones are easiest 
secured on glossy papers. 

It must be confessed that the laws governing the ac- 
tion of this bath are not as thoroughly known as could 
be desired. Sometimes it will work quite rapidly, and 



again under apparently the same conditions it works 
much slower. 

Further experiments have shown that its certainty 
of action could be greatly improved by mixing with it 
hypo alum toning solution, made according to the fol- 
lowing formula: 

C. 

Hypo 10 ounces 

Water 50 ounces 

Heat to boiling and add 

Powdered common alum 2 ounces 

Allow to stand until cold. It improves by standing. 
Bath No. 2. 

A % ounce 

C %: ounce 

Water 3 ounces 

B 1 drachm 

When B is added the solution is clouded by the pre- 
cipitated aluminium hydroxide. This precipitate does 
not interfere with the toning action. 

This latter bath (No. 2) yields tones equal to and 
quite often superior to the former bath (No. 1). 

It also smells more strongly of hydrogen sulphide, 
and it is not advisable to use it where the ventilation 
is poor. As its action ceases, more of B can be added. 

The latter bath has also better lasting qualities. I 
have known it to tone without adding an additional 
quantity of B after it has stood over night. 

AS A PRELIMINARY BATH. 

Prints from some negatives when bleached and re- 
developed with sulphide solution sometimes incline 
more to the yellow than is desirable. Having ascer- 
tained this fact, colder tones can be obtained on sub- 
sequent prints to be toned by using bath No. 1 as a 
preliminary bath. How long the print should remain 
in bath No. 1 cannot be stated with exactness, as 
there are several factors to be taken into consideration; 
chief among these are, 1, how much the color given 
by the bleach and redeveloping method differs from the 
desired color; 2, how fresh bath No. 1 is. The fresher 
the bath, the quicker it works. Other things being 
equal, the longer the print remains in bath No. 1 the 
colder the tone, In a freshly-prepared bath at the 
ordinary temperature, even fifteen seconds is enough 
to effect a change in color . in the finished print. 

As a general thing, any immersion, even one falling 
far short of the time necessary to produce a visible 
effect, is quickly made apparent by the print refus- 
ing to bleach as much as it would have done were it 
untreated, when placed in the bleaching solution. 

Prints should be well washed before placing in 
bleaching solution, and "should remain in it from 5 to 
10 minutes or until it is certain that the bleaching is 
completed. 

After bleaching, prints should be rinsed free from 
bleaching solution and redeveloped as recommended In 
the Velox redeveloper instruction. 

What chemical reactions take place in what I would 
call the sulphide sulphocyanate method of toning I 
have not investigated far enough to state. 

However, hydrogen sulphide is released, and this in 
its nascent condition no doubt has power enough to 
attack the silver of the image. It is also certain that 
other reactions have an effect, for if the ammonium 
sulphocyanate is replaced by an equal weight of the 
potassium salt, the toning action is very much slower. 

To the question, Why does this method give a dif- 
ferent, color from that obtained by simple bleaching 
and redeveloping with sulphide solution? it might be 
answered, Because the conversion of the silver is not 
so complete as in the latter process. In reply would 
say that it would be hard to imagine the colors ob- 
tained on some prints as resulting from a combina- 
tion of sepia and black. 

As they are, the processes described are practical, 
but there is room for improvement. 

To the photographic chemists the reactions involved 
will also prove worthy of investigation. Bearing on 
this subject three other experiments which were made 
are, without doubt, worth mentioning. A developed 
gaslight paper print partially immersed in a dilute so- 
lution of sodium sulphide, toned only on the parts 
which were exposed to the combined influence of the 
solution and the air. A print wet with water and 
used as a cover to a glass containing a sodium sulphide 
solution toned in the parts exposed to the fumes. 
When hydrogen peroxide was used to wet the print in 
place of water, quicker and better results were obtained. 
With the necessary fuming box this method might 
prove a commercial possibility. 

— .* 1 ■ 1 ^1- _ — - 

To Dredge Nevada Placers. 

Plans have just been perfected to dredge placers In 
Nevada on a colossal scale. The purpose is to oper- 
ate placer mines at Osceola, Nevada. An immense 
pumping plant and gasoline hoist will be purchased; 
also two large dredges, capable of removing 2,500 
yards of earth a day, are to be installed. Churn drills 
will also be employed to ascertain the extent of ground 
that is capable of being worked by dredges. 



SCIENCE NOTES. 

What Is known as the poisonous bean of Java, which 
caused a number of serious accidents, was studied not 
long ago by M. Guignard. It appears that a poisonous 
grain has also been found in France by M. Bertrand, 
and this is the grain of vetch {Vicia angustifolia) 
which is used in the Medoc region for feeding cattle. 
This variety is different from the ordinary vetch ( Vicia 
sativa) and gives a grain which shows an odor reveal- 
ing the presence of hydrocyanic acid when ground up 
in water. To isolate the active body, which appears to 
be a glucoside known as vicianine, the grains are ex- 
hausted by cold alcohol. The extract is then treated 
by ether, which takes off the chlorophyls and the fatty 
matters. There remains a pasty mass which is taken 
up by alcohol and the latter deposits crystals of the 
vicianine. After re-crystallizing in water this body is 
seen in the form of brilliant colorless needle-like crys- 
tals which melt .at 166 deg. C. The aqueous solution 
has a certain action upon polarized light. It appears 
that the grains of Vicia angustifolia which M. Ber- 
trand observed can furnish about 0.75 part per thou- 
sand of hydrocyanic acid. Accordingly it is not safe 
to use it for feeding domestic animals. 

In order to eliminate the disturbing effect of the 
severe vibrations set up by the London County Coun- 
cil's electric generating plant at Greenwich upon the 
adjustment of the transit telescope at the adjacent ob- 
servatory, an ingenious modification of the device gen- 
erally adopted for such purposes has been evolved. 
Earth tremors such as are set up by vehicular and rail- 
road traffic are damped; as is well known, by means of 
a mercury trough with an amalgamated metal bottom. 
But the vibrations caused by the four engines installed 
in this station are of a much more serious nature, the 
image reflected in the mercury trough moving in such 
a manner as to show that the mercury is being sub- 
jected to forced oscillations, while the period agrees 
with the impulses due to the inertia of the reciprocat- 
ing masses in the generating engines. Consequently, 
the ordinary means for damping these oscillations are 
abortive. The tremors formerly arising were more 
or less intermittent, whereas the present tremors 
are never wholly absent. Instead of using the sau- 
cer-shaped trough, a receptacle is adopted in which 
the mercury assumes the form of a, thin film lying on 
an amalgamated metal surface, the curvature of which 
is so slight that the depth of mercury is less than 0.5 
millimeter at the center of a circle 15 millimeters in 
diameter. By this means a perfectly steady surface is 
presented, in which the reflection is not disturbed by 
the heaviest vibrations set up when the four engines 
at the generating station are running simultaneously. 
The viscosity of the thin film is so great that even 
these long-period oscillations are completely damped 
out, and a satisfactory solution enabling observations 
to be effected by reflection in a mercury surface is as- 
sured. The film though still sufficiently fluid to as- 
sume the form of a horizontal plane participates in 
the motion of the ground like a rigid body, so that 
there is no relative displacement of the image with 
respect to the telescope. The committee of investi- 
gation, comprising the Earl of Rosse, the distinguish- 
ed astronomer, the late Sir Benjamin Baker, and Mr. 
J. A. Ewing, appointed to Inquire into the effect of 
this generating station upon the work of the ob- 
servatory instruments, while satisfied with the effi- 
ciency of the above solution of a difficult problem, were 
not fully convinced as to whether the vibrations exer- 
cise any other injurious influences upon the utilization 
of the instruments, and suggested that a period of two 
years should elapse before a definite opinion is ex- 
pressed, the question as to the extent of obstruction 
through the chimneys or discharge therefrom being 
similarly deferred. The committee, however, pointed 
out that the oscillations might have been reduced to 
the minimum, had the engines installed at the gen- 
erating station been perfectly balanced, the type of 
plant adopted being eminently adapted to complete 
balance; but this precaution had not been adopted, 
and to rectify this error would be somewhat costly. 
When the outcry arose as to the work of the observa- 
tory being seriously affected, only one half of the de- 
signed generating plant had been Installed, and the 
committee point out that the second section should 
comprise turbines, which with their attendant gen- 
erators must be of the perfectly balanced type. The 
height of the chimneys is also restricted to the maxi- 
mum of 204 feet above ordnance datum. The dis- 
charge of the gases from the chimneys is also to be 
carefully maintained, and must not materially exceed 
250 deg. Fahr., while the capacity of the station is 
not to be extended beyond the contemplated 20,000 kilo- 
watts of the second portion. In this way the commit- 
tee hoped that the troubles which have arisen, while 
not entirely eliminated, may at all events be reduced 
to the minimum ; and although they deprecated the fact 
that the site was ever selected for the generating sta- 
tion, they were of opinion that provided all precautions 
are observed, the work of the observatory will not be 
appreciably disturbed. 
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SIMPLE APPABATU8 FOB PRODUCING THE KANO- 
METEIC FLAHE. 

BT W. W. HILLS. 

The manometric flame is a very attractive experi- 
ment in the study of sound. The apparatus and man- 
ipulation of this experiment are gen- 
erally too difficult for high school 
pupils, but with some notes may be 
satisfactorily performed even by 
pupils of that age. Take four pieces 
of good mirror glass about 8 x 10 
inches (French plate is preferred) 
and fit them nicely into horizontal 
grooves above and below on the 
four faces of a block of wood of 
the same dimensions (whitewood is 
suitable). The four edges of the 
block where the glass plates meet 
are- now passe-partouted with gold 
tape, which sets off the apparatus 
to good effect. In the base of the 
block Is fitted a square plug of wood 
large enough to prevent, it from 
working loose, and this is glued 
into place. In the center of this 
plug the upright end of the whirl- 
ing machine or an ordinary centri- 
fugal machine of the laboratory is 
fitted, so that as the block whirls 
it will do so evenly. This will be 
found to cover the mirror part of the apparatus. With 
this preparation the idea is to throw the image of 
the vibrating flame into the mirror, so a diaphragm 
is necessary. Take two pieces of smooth whitewood 
about 6 inches by 18 inches by 1 inch, and near the 
top end of them take out a circle of 4 inches in diam- 
eter by % inch deep, so that when the two are fitted 
together you will have a space there of 1 inch depth. 
Between the two now place a very thin piece of dental 
rubber cloth, usually termed dam rubber. Glue it to 
the wood around the edges and bring it up rather taut. 
Now place the pieces of wood together with four suit- 
able screws, and glue the seam up, so the chamber 
will be hermetically sealed. We will now name these 
two apartments separated by the rubber the "front" 
one and the "rear" one as we face the mirror block. 
The flame coming from the flame apparatus should 
strike the mirrors about midway of their height. 
Through the front chamber at an angle of 45 deg. with 
the table to which the apparatus is fastened, run a 
3/16-inch hole, into which insert a piece of gas pipe 
3 inches long. On this fasten the gas hose from the 
gas cock. Upward from the front chamber run a 3- 
inch gas pipe, on which fasten a small piece of rubber 
tubing in which is fitted tightly a 2-inch glass tube, 
one end of which is drawn out to a 1/16-inch hole. 
Now if the gas is turned on and lighted, its height may 
be adjusted to strike the middle of the mirrors. The 
distance separating the two may be varied, depending 
on what is desired. From the center of the rear cham- 
ber backward run another 3/16-inch gas pipe 4 inches in 
length, on which fasten a rubber tube about 3 inches 
in length. Now if one person is intended to talk or 
sing into the chamber, this will be enough; but if two 
or more persons are to do it, a T is necessary, or if 
more, a three-way or four-way tube will be needed. 
Generally, a two-way tube will be found sufficient. 
Now have the singers take their 
places and sing into the cham- 
ber through the tubes, but 
be careful that the necessary 
jar is . communicated to the 
rubber diaphragm by the air 
column, and this may be best 
effected by allowing the sing- 
ers or speakers to set their 
teeth against the tube held in 
the mouth. If this is not done, 
the necessary jar will not be 
communicated to the dia- 
phragm, and the flame will not 
be made to jar or vibrate, and 
consequently the flame will not 
vibrate. Now darken the room 
so that the flames may be clear- 
ly seen, and slowly turn the 
mirrored block. Sing into the 
chamber, and a notched band of 
light will appear across the 
mirror's face. The lower the 
pitch the coarser the notch 
will be, -and the reverse. The 
tip of. the notches will bend 
away from the direction of mo- 
tion. If two pitches are shown 

at once, they will be represented on the mirror. As 
many effects may be shown as figures by the Chladni 
plates. A little experiment will overcome obstacles. 

One of the accompanying illustrations shows the 
apparatus In use, and the other, reproduced from 
Ganot's "Physics," shows the vowel B sung in two 
notes an octave apart. 



A Tiro-Cycle motor Test. 

The Automobile Club of France has awakened to the 
fact that the tv/o-cycle gasoline motor, on account of 
its extreme simplicity, is valuable for automobiles. In 
order to promote Its use for this purpose, the club will 




SIMPLE APPABATUS FOB PRODUCING TEE MAXOMETBIC FLAME. 



hold an international competition for two-cycle auto- 
mobile motors next October. These motors must de- 
velop 8 horse-power as a minimum and 24 horse-power 
as a maximum; and each motor must develop its maxi- 
mum horse-power at a speed of not less than 800 revo- 
lutions per minute and not more than 1,500 revolutions 
per minute. The tests will comprise: 

I. A six-hour test of the motors at full load. 

II. A three-hour test at half load. 

III. A three-hour test at no load, at the same speed 
at which the motor ran at full load. 




minimum specific, consumption being taken as unity. 
The same will be the case with the motor which ob- 
tains the maximum power with ■he least weight; this 
motor will be given the maximum number of points 
(100), the others receiving a number of points pro- 
portionately less. All motors will 
be weighed with their carbureters 
or atomizers and with their com- 
plete ignition outfits, but without 
mufflers, fuel, oil, or grease. 

The motor which receives the 
maximum nuirber of points will be 
the winner, thu others following in 
the order of points obtained. 

Any motor which does not go 
through all three trials under the 
conditions given, will not be classed. 
The consumption tests at half-load 
and no-load will not serve as a 
basis of classification, unless sev- 
eral competitors obtain the same 
number of points. The trials can- 
not be adjourned and, once begun, 
must be continuous. Competitors 
will be allowed one day for suitably 
mounting the motors on the test- 
ing benches, and a second day for 
any preliminary trials which they 
wish to make. The third day they 
must carry out the first test of six 
hours' duration, the fourth day the two tests of three 
hours, and on the fifth day the motor must be taken 
away. 

Competitors will be given notice of the date of their 
test fifteen days in advance. 

The entrance fee will be twenty dollars per mo- 
tor. 

The expense of mounting the motor on the testing 
bench and the cost of the fuel used must be borne by 
the competitors. 

The competition will take place in the laboratory of 
the Automobile Club of France. Applications for en- 
trance of motors in this test must be received before 
July 31, and must be accompanied with the plans, 
cross-sections, and descriptions of the motors. 



NOTCHED BANDS PRODUCED BY SINGING THE VOWEL E. 

The fuel consumption will be noted during these 
three tests. Any suitable liquid fuel may be used. 
The specific cost of consumption will be figured in 
francs per horse-power-hour, according to the cost of 
the various fuels at Paris, exclusive of the duty on 
said fuels. # 

The basis of valuation will be: 

I. The massique power of the motor under the best 
conditions of operation, in horse-power per kilogramme. 



A BEMABEABLE OUTCBOP OF SILVEB. 

The accompanying photograph pictures one of the 
most wonderful outcrops of pure silver that has ever 
come to our notice. The vein was discovered last May 
near Cobalt, Ontario. Projecting about nine inches 
above the bed rock, as will be seen by the foot-rule in 
the picture, it measures six feet in length, while in 
width it varies from a maximum of nine inches to 
about four or five inches. A nugget weighing 500 
pounds has already been taken out. For our photo- 
graph we are indebted to Mr. J. F. Gillis, of Cobalt, 
Ontario. 




A BEMABEABLE OUTCBOP OF PUBE SILVEB. 

II. The specific cost of consumption in francs per 
horse-power-hour, corresponding to the maximum power. 

These two bases of valuation will be used for classi- 
fication- with equal coefficients. The motor which 
shows the least specific consumption will receive the 
maximum number of points (100)'; the others will re- 
ceive a number of points proportionately less, the 



London Fires. 

From the official return just issued by the London 
Fire Brigade, we regret to find that the inexcusably 
thoughtless practice of dropping matches and other 
lights was responsible for more than 21 per cent of the 
3,843 fires which occurred last year in the County of 
London. Children playing with fire and matches are 
far less dangerous members 
of the community, for their 
antics resulted in no more 
than 6 per cent of the to- 
tal number of outbreaks. Un- 
protected lights gave rise in 
one way 05 another to 257 fires, 
and oil lamps to 148 outbreaks. 
The continuance of improperly 
fixed stoves is again demon- 
strated by 67 fires, to which, we 
must add 98 due to hot ashes 
and 235 to sparks from grates, 
giving fireplaces the unenviable 
responsibility for no fewer than 
300 fires. Escapes of gas aided 
by the insane habit of searching 
for leakage with lights were 
the occasion of 134 fires, and 
defective electric circuits are 
debited with 100 outbreaks. 
That faulty wiring, and espe- 
cially the use of ineffective cas- 
ing, constitutes a real danger 
has been recognized by the re- 
vised regulations of the Insti- 
tution of Electrical Engineers, 
and we hope that architects 
will, insist upon the adoption of these in all installa- 
tions with which they are concerned. The disastrous 
fire a few days ago in Camden Church, Camberwell, is 
one of the most recent examples of the danger lurk- 
ing in apparently harmless electric wires, and which 
are absolutely harmless if only the necessary safe- 
guards are provided, — The Builder, 
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A NEW AUTOMOBILE RACE TRACE. 
The oval race track shown in the large illustration 
on this page has i 3t been completed at Weybridge, 
England, and opened for automobile and aeronautical 
tests. This is the first race track especially construct- 
ed for automobile racing anywhere in the world. It 
was built by the Brooklands Automobile Racing Club 
at a total cost of about $500,000. The distance around 
the track is 3% miles. The track is constructed of 
concrete, and so banked at the turns as to be perfectly 
safe for a car traveling at a speed of 90 miles an hour. 



£1 is charged non-subscribers for the privilege of 
weighing and testing a car. 

The opening of this track is an important event in 
the aeronautical world also, as a cash prize of $12,500 
has been offered for the first heavier-than-air flying 
machine to circle it at a speed of not less than 10 
miles an hour and at a height of 40 or 50 feet above it. 



The Use of a Double Bath In Electro-Gilding. 

Almost any solution which contains gold . in any 
great proportion may be used in electro-plating; but to 



be dissolved off; and although this quantity is but 
small for each object plated, every time a new article 
is put into the bath, some of its outer surface is dis- 
solved; so that at last the solution contains consider- 
able other material than gold. 

But while every electro-plater knows the evil influ- 
ence of- copper or silver on the gold coating, and 
endeavors to get as pure gold as possible to dissolve, 
so as to be assured of the color, few are careful to have 
the outer surface of the plated object composed of gold 
that is without any admixture of the baser metal. 




The First Racing Car on the New Track, Making Nearly 100 Miles an Hour. 



The Opening or the New Weybridge Automobile Racing Track. 



In the construction of this motor race course, no less 
than 350,000 cubic yards of earth had to be removed 
or shifted, and 35,000 cubic yards of concrete had to 
be laid. The width of the track is 90 feet. The track 
is open for the testing of all cars which do not exceed 
a weight of 2,700 pounds. Such cars can be tested, 
upon days when there is no special race meet, at their 
maximum speed for a distance not to exceed 5 miles. 
No automobile is allowed to stop upon the track. In 
the event of a breakdown, the machine must be run to 
one of the refuges provided at different points along 
the track, where repairs or adjustments can be made. 
All cars must enter the track by passing through the 
weighing court, where their weight is taken. A fee of 



get the best color effect requires experience and knowl- 
edge. Even the most intelligent workman often has, 
despite all his care, trouble with his bath. Getting a 
coating is easy enough ; but the color is the thing. 

One of the most frequent causes of trouble in gilding 
is, according to a writer in the Deutsche Metall Indus- 
trie Zeitung, the employment of only one bath. Gold 
being so dear, naturally must be used with care; but 
exactly for this reason is it better to have two baths, 
because they give a better fleeult than only one. 

The principal constituents of a gold bath are gold and 
a solution of potassium cyanide. If copper, brass, or 
German silver (which the Germans call "new silver") 
is introduced therein to be plated, some of them will 



Such a result can be attained only by first employing 
an ordinary bath, which, as it dissolves some of the 
baser metal from the objects to be plated and rede- 
posits a part thereof with the gold, does not deliver a 
perfectly pure gold coating. If, however, the articles, 
after having been plated with an alloy containing an 
infinitesimal quantity of copper or silver, be then 
placed in a second bath containing nothing but pure 
gold, this second solution will be able to dissolve little 
or none of the copper or silver from the surface of 
the half -plated article; it will remain much purer than 
the first, and the coat which it gives will consist of 
gold so pure that it may be said to be practically free 
from alloy. 




From Ihe Djuctruted Loudon, Xewe, 
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PILE FOUNDATIONS FOB TUNNEL TUBES. 

In a recent editorial on "Tunnel Tubes in Soft Ma- 
terial," we pointed out the necessity of providing ade- 
quate foundations for the railway tunnels which are 
now being built in New York city under the North 
and Bast rivers. The question is not by any means a 
recent one with engineers, although it is only of late 
that the public has begun to appreciate its importance, 
particularly with regard to the Rapid Transit tubes 
below the East River. In this connection, we are 
glad to note that the condition of these tubes is to be 
made the subject of special investigation, both with re- 
gard to their strength to resist distortion and the 
necessity of providing for their vertical stability. 

Among others who have carefully studied the prob- 
lem of tunneling through the soft material of our 
river bottoms is Mr. J. W. Reno, of this city, whose 
project for double-deck subway construction has more 
than ; once formed the subject of illustration in this 
journal. Mr. Reno is of the opinion that some form of 
anchorage and support is necessary for any tubes that 
may be built through the mud and silt of these rivers ; 
and he believes that, since it is desirable to avoid the 
heavy vertical reactions and horizontal torque, which 
are inseparable from the driving of iron screw-piles of 
large diameter, as proposed, better results would be 
secured by driving ordinary 12-inch piling in the man- 
ner described below. 

The screw-piles proposed for the Pennsylvania tun- 
nel tubes below the Hudson River are 5 feet in diam- 
eter at the screw and 27 inches at the shaft, and they 
are to be spaced 15 feet apart from center to center 
along the center line of the tunnel. It is proposed to 
put them down by a machine operated by hydraulic 
pressure which, at the same time that it rotates the 
pile, also bears down upon it with enormous pressure. 
The vertical hydraulic pressure upon the head of the 
pile must have its corre- 
sponding reaction against 
the roof of the tunnel. 
Moreover, the torsional re- 
action in a horizontal 
plane, necessary to rotate 
the pile in screwing it 
down, will tend to force 
the tunnel out of line lat- 
erally, just as the vertical 
reaction would tend to lift 
the tunnel. This will be 
the more appreciated, when 
it is remembered that be- 
fore the tunnel has been 
lined with two feet of con- 
crete it has a theoretical 
tendency to rise because of 
its buoyancy ; for its 
weight is only about 15,000 
pounds per running foot, 
whereas the semi-fluid ma- 
terial it displaces weighs 
43,000 pounds per running 
foot, which gives a buoy- 
ancy in the tunnel itself of 
14 tons per foot. 

In the plan herewith il- 
lustrated, it is proposed to use 12-inch wooden piles, 
three or four abreast, at every 5 feet of the tunnel's 
length, instead of using a large-diameter, cast-iron 
pile at every 15 feet. The pressure required to force 
down a standard wooden pile would probably not ex- 
ceed 20 tons per pile, as compared with a necessary 
pressure of 100 tons for the cast-iron screw pile — 
this last being the pressure determined as necessary 
in the case of test piles, which were sunk by the com- 
pany's engineers. 

For the driving of the wooden piles, Mr. Reno has 
designed the compact and effective apparatus shown 
in the accompanying engraving. The pile driver con- 
sists of a steel cylinder, large enough to contain a 12- 
inch pile. The cylinder is provided with trunnions and 
a hand wheel, by which it can be moved from the 
vertical into the horizontal position, as shown in the 
drawing. When in this position the first 20-foot sec- 
tion of the pile is inserted, and the cylinder is then 
rotated back to its normal vertical position. A pres- 
sure of 375 pounds to the square inch, capable of pro- 
ducing 25 tons total pressure on the head of the pile, is 
then available on a short piston above the pile, within 
the cylinder, this pressure being secured by an electric- 
ally-driven hydraulic pump. When the head of the pile 
has been sunk to the floor of the tunnel, the second 
section is spliced on and driven in like manner, on the 
top of the first pile. 

The carriage containing the pile driver is so con- 
structed that the hydraulic cylinder may be moved 
laterally and three piles driven, side by side, in each 
bent. It will not be a difficult matter to cut the cir- 
cular holes for the piles in the thin cast-iron shell 
forming the floor of the tunnel ; and after the piles 
have been driven, the holes would be securely plugged 
by the pile and by the concrete capping, 2 feet thick, 
with which the tunnel is to be lined. In order to 



locate the pile driver in the most convenient position, 
an elevated timber platform is provided along the 
middle line and on either side of the tunnel, to which 
are bolted a pair of heavy beams, which serve as tracks 
for the pile driver carriage. The importance of de- 
signing a machine which will rapidly handle a heavy 
stick of timber, such as a pile, in the limited space 
found in the interior of a tunnel, will be understood 
when it is stated that, in this plan, 7,200 piles 40 feet 
long would be required in the foundation of the two 
Hudson River tunnels. 

An important feature of the side platforms is the 
space which they provide for a pair of narrow-gage 
railway tracks, Which serve the material cars in such 
a way, that the pile driver will not interfere with the 
passing of cars loaded with concreting or . other ma- 
terial. By means of this arrangement, a pile founda- 
tion -can be constructed simultaneously with the lining 
of the tunnel with concrete, with the result that there 
will be a considerable economy of time. 

It would, of course, be undesirable that the vertical 
reaction of the downward pressure of the pile should be 
concentrated at one point of the tunnel roof; and, in 
order to distribute this pressure, two heavy I-beams 
are provided as part of the pile-driving outfit, which 
extend across the tunnel, and/by engaging the flanges 
at the points indicated, distribute the pressure over a 
large area of the roof. One of these beams is pivoted 
to the carriage, and can be moved out of the way, 
when the pile cylinder is rotated into a horizontal 
position. 

By the method here described it is practicable to put 
down nine, or even as many as eighteen, piles, should 
it be so desired, in lieu of one large screw pile. Mr. 
J. A. Bensel, Chief Engineer of Docks, has made some 
valuable tests upon the supporting power of wooden 
Piles, driven in 40 feet of Hudson River silt, which 
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show that the piles, as here proposed for the Hudson 
River tunnel, will support a maximum load of 40 tons 
each. The Pennsylvania Railway Company will haul 
its trains through the tunnel with an electric engine 
weighing 105 tons, this weight being concentrated upon 
a wheel base of aproximately 24 feet. For this distance 
the proposed plan of using three-pile bents would pro- 
vide twelve piles, and if we assume the maximum sup- 
porting puwer at 40 tons per pile, as stated by Mr. 
Bensel, there would be a total maximum support of 
480 tons under the electric locomotive. It is, of course, 
obvious that piles could be driven under every seg- 
ment of the tunnel lining, instead of under alternate 
segments, in which case the foundation would have a 
supporting power of nearly 1,000 tons for a length of 
24 feet of tunnel. F inally, it should be noted that the 
strains upon the tunnel structure incidental to driving 
the piles is enormously reduced, for it is a fact that a 
pile can be forced down into the silt by a pressure of 
15 to 20 tons, which, after it has stood for a few days, 
will remain firm under a pressure of from two to three 
times as great. 



&eniie of experiment which every theory ultimately de- 
mands. Dr. Heyl's essay is referred to a special com- 
mittee consisting of Hugo Bilgram, Prof. Arthur W. 
Goodspeed, Of the Department of Physics of the Uni- 
versity of Pennsylvania, and Dr. George Flowers Strad- 
ling, of the Northeast Manual Training School of Phila- 
delphia. The committee reported unanimously in favor 
of the essayist- who had written under the pseudonym 
"Algol," the real person being only discovered after 
the award had been made. The manner in which Dr. 
Heyl has solved the problem cannot be more briefly 
and clearly expressed than in the following abstract 
of the committee's report: 

Dr. Heyl succeeded in demonstrating, by experiment, 
that those of the ultra-violet rays of light for which 
glass is transparent have the same velocity as the 
light rays proper. He reasoned that if the velocity of 
these rays were different they would not arrive from 
a distant source, at the same time. For his test he 
selected Algol, a well-known variable star in the 
constellation Perseus, as the source of light. By means 
of a diffraction grating he eliminated all but the ultra- 
violet rays of a known frequency, and by focusing them 
on a sensitive plate obtained photographs of the star. 
For the purpose of identifying the rays so recorded 
with the visible rays, regarding, the time of their 
emission, he selected for the time of his tests the time 
during which the light of this star shows the peculiar 
phenomenon of fading and recovering. The period of 
this variation is known to be about six hours. During 
this period he took a number of photographs, one-half 
hour apart, each exposure being twenty minutes, the 
remaining ten minutes being employed for making the 
necessary preparations for the next exposure. He 
thus obtained a number of exposures of the star on 
the same sensitive plate, but shifted in position. 
After developing the plate the successive images 
plainly showed a fading 
and recovering, although 
the exact location of the 
minimum brightness could 
not be absolutely deter- 
mined, the approximate co- 
incidence of the time of the 
minimum brightness of the 
visible and the photo- 
graphed rays was obvious. 
These tests were repeated 
a number of times to elim- 
inate the possibility of er- 
ror and also to take in a 
certain range of the ultra- 
violet rays, and since fav- 
o r a b 1 e opportunity for 
making these tests is not 
frequent, the investigation 
extended over a period of 
two years. 

The applicant then rea- 
soned as follows: Assuming 
that the photographic 
minimum did not exactly 
coincide with the observed 
visual minimum, their dif- 
ference did certainly not 
exceed an hour, and since the distance of Algol is no 
less than forty light years the difference of the veloc- 
ities of the ultra-violet and the visual rays could not 
exceed one part in 250,000. This close approximation 
established equality to all intents and purposes. 
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The Velocity of the Invisible Rays of Light. 

The Boyden appropriation of $1,000, offered nearly 
forty years ago by Urian A. Boyden, an eminent me- 
chanical engineer of his day, has at last been awarded 
by the Franklin Institute to Dr. Paul R. Heyl, of the 
Central High School of Philadelphia, for determining 
by experiment whether all rays of light or other phy- 
sical rays are or are not transmitted with the same 
velocity. The problem which Dr. Heyl has solved is 
not to-day a scientific problem o'f the first importance, 
and has not been for twenty-two years. That all rays 
of light are transmitted with the same velocity has 
been held on the basis of indirect and circumstantial 
evidence. Dr. Heyl has now supplied that direct evi- 



Cody Kites for the British Army. 

Capt. Cody, whose man-lifting kites have been ac- 
quired by the British government, and whose services 
have been retained by the army balloon department, 
is at present engaged In experiments with a kite sim- 
ilar in design to those already in operation, but which 
is propelled by a gasoline motor. For the purposes of 
his investigations the large balloon shed has been 
placed at his disposal. During the recent visit of 
Prince Fushimi and King Edward to Aldershot a 
series of maneuvers and demonstrations were carried 
out with the apparatus under cover, which proved emi- 
nently successful. On this occasion the apparatus was 
held in check by slipping tackle to a rope running at 
30 deg. from the ground from one end of the building 
to the other. When the motor was set in operation 
the kite traveled from end to end of the building 
steadily and evenly. So far it has been possible to 
carry out successful flights for a distance of 1,200 feet, 
the limit of the experimental range of operations, with 
two trail ropes and loaded with two 56-pound weights, 
which approximately coincide with the weight of the 
average man. During the present summer a number 
of larger flights over a greater range in the open air 
are to be carried out. 



The foreign trade of the United States for the eleven 
months ended May 31 lor the first time passed the 
$3,000,000,000 mark in such a period and exceeded by 
$320,351,760 the total for the corresponding months 
of the prior fiscal year, 
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Guard Ralls for Rational Railroad. Track. 

To the Editor of the Scientific American: 

Your first article in last week's paper, "Needed, a 
Rational Railroad Track," is sound. Have you ever 
noticed (in this State anyhow) how the law compels 
the railroads to guard-rail all railroad bridges? Would 
it not be a wise plan to compel all railroads to use all 
worn-out rails to guard-rail the main line, especially 
at high embankments, and clear through as soon as 
they can? Lerot Tobet. 

Penn Yan, N. Y., May 26, 1907. 

♦ ■.••■» 

Reformed Scientific Spelling. 

To the Editor of the Scientific American: 

In several recent articles in your valued paper, in 
which chemical terms are used, I notice that you ad- 
here to the old spelling of some of these words. Thus 
you retain the unnecessary e in words ending in ide 
and ine, such as oxide, chloride, iodine, bromine. The 
improved method of spelling these words is oxid, 
chlorid, iodin, bromin. Also ph, instead of f, in such 
words as sulphur, sulphate, sulphide. {Sulfur, sulfate, 
sulfid.) 

This improved form of spelling chemical terms was 
introduced years before Mr. Carnegie's "fonetic" spell- 
ing was first heard of, and should not be confounded 
with it. This spelling is now being used by progres- 
sive chemists; books in chemical technology have been 
published in which the improved spelling is used, and 
it is gradually coming into general use. 

In this connection, I cannot do better than to quote 
the following from the Standard Dictionary: 

"The rules for the spelling of words in chemistry, as 
bromin, chlorid, morphin, sulfld, were adopted in com- 
pliance with -a resolution passed by the Chemical Sec- 
tion of the American Association for the Advancement 
of Science, advising that the report of the committee 
of that association on spelling and pronunciation of 
chemical terms be followed. This action has received 
the approbation of many eminent chemists in the 
United States. Referring to this subject, H. W. Wiley, 
M.D., Ph.D., chemist of the United States Department 
of Agriculture and president of the American Chemical 
Society, has written to the editor: 'I consider the 
plan a great improvement over the old methods of 
spelling and pronouncing chemical terms'; and many 
other recognized authorities have written, strongly 
commending the reform." C. B. Rowlingson. 

Syracuse, N. Y. 



Lubricate tbe Onter Rail on Curves. 

To the Editor of the Scientific American: 

As everyone is interested in the safety of railroad 
travel, it seems" to me that it behooves the public in 
general to give this matter all the thought possible. 

Acting upon this idea I have formulated a plan in 
my mind, which, though simple, will, I think, tend to 
lessen derailing of trains on curves. In my limited 
experience with railroads I have found that the wheels 
rub very hard against the outer rail of a curve, so 
hard that the rail wears quite rapidly from the friction 
induced thereby. Your valuable paper gave an article 
not long ago, also cuts showing the proper elevation 
for outside rail of curve. 

In my opinion these conditions are met with in very 
few curves, whether because it will tilt the cars too 
much, or for some other reason, I know not; but the 
fact remains, as may be readily seen by looking at any 
curve's outer rail, that it sustains great friction. Now 
in running a small railroad, used for hauling logs, I 
found that when it was raining we had very little 
trouble in the curves, and when dry, with heavy loads 
on trucks, a .great deal. In view of this, my plan is 
to have pipes so arranged that they would throw a 
jet of water or cheap oil against the side of the outer 
rail when the locomotive struck the curve, thereby 
lubricating same and reducing the tendency the wheels 
have to climb. 

It would be a very simple matter to arrange the feed 
valves for the control of lubricant so that they would 
open only when engine struck the curve, closing again 
when straight track was reached. By a system of this 
kind, and a practice of bolting the two rails together 
in curves, so that they could not spread, I think the 
public would hear less of wrecks in such places. 
Morgan City, La. P. M. O'Brien. 

[The suggestions of our correspondent are sound. 
The practice of directing a fine stream of water against 
the outer rail was tried in the West some years ago 
with good results. — Ed.] 



has been said in explanation of the experiment of the 
boys with the bell illustrated in your issue of March 16. 

"One of the most difficult and delicate problems 
solved by the spectroscope is the approach or depar- 
ture of a light-giving body in the line of sight. Stand 
before a locomotive a mile away; you cannot tell 
whether it approaches or recedes, yet it will dash by 
in a minute. How can the movements of the stars be 
comprehended when they are at such an immeasurable 
distance? 

"It can best be illustrated by music. The note C of 
the G clef is made by two hundred and fifty-seven vi- 
brations of air per second. Twice as many vibrations 
per second would give us the note C an octave above. 
Sound travels at the rate of three hundred and sixty- 
four yards per second. If the source of these two hun- 
dred and fifty-seven vibrations could approach us at 
three hundred and sixty-four yards per second, it is 
obvious that twice as many waves would be put into a 
given space, and we should hear the upper C when only 
waves enough were made for the lower C. The same 
result would appear if we carried our ear toward the 
sound fast enough to take up twice as many waves as 
though we stood still. This is apparent to every ob- 
server in a railroad train. The whistle of an approach- 
ing locomotive gives one tone; it passes, and we in- 
stantly detect another. Let two trains running at a 
speed of thirty-six yards a second approach each other. 
Let the whistle of one sound the note E, three hundred 
and twenty-three vibrations per second. It will be heard 
on the other as the note G, three hundred and eighty- 
eight vibrations per second; for the speed of each train 
crowds the vibrations into one-tenth less room, adding 
32+ vibrations per second, making three hundred and 
eighty-eight in all. The trains pass. The vibrations 
are put into one-tenth more space by the whistle mak- 
ing them, and the other train allows only nine-tenths 
of what there are to overtake the ear. Each subtracts 
32+ vibrations from three hundred and twenty-three, 
leaving only two hundred and fifty-eight, which is the 
note C. Yet the note E was constantly uttered." 

Klamath Falls, Oregon. F. M. Priest. 



Tbe Gila Monster. 

To the Editor of the Scientific American: 

Referring to Dr. Goodfellow's article in the Scien- 
tific American of March 30, concerning the poisonous 
qualities of the bite of the Gila monster, I desire to 
call attention to the reputed antagonism existing be- 
tween the monster and the rattlesnake. A two years' 
residence in Arizona made me quite familiar with both 
of these reptiles; for a good part of the time I had 
one of the former tied to the leg of my office table by 
a string. In his native habitat the monster is credited 
with being the enemy of the rattlesnake and is said 
to kill him. Chancing to have both reptiles on hand 
at the same time, I put them in a large box together 
and awaited results. The rattler coiled in one end of 
the box; the monster would waddle up to him, root 
under his coils with his nose and finally nip down on 
a. coil near the tail. The rattler would then spring to 
the other end of the box and recoil. After this had 
happened a number of times, the monster finally suc- 
ceeded in seizing the snake by the neck just back of 
the head and held a firm grip until the snake was 
choked to death. The monster sickened, vomited, and 
died a. couple of days afterward. On removing his 
skin I found two punctured wounds on his back, evi- 
dently the result of the snake's having struck him 
once. 

Although the Gila monster shows an undoubted dis- 
position to attack the rattlesnake in captivity, I am 
unable to understand how it would be possible for the 
monster to injure the snake in the state of nature. 
The former is very sluggish and slow in his move- 
ments, and if unconfined the snake should have no 
trouble in avoiding his attack. 

James B. Bullitt, M.D. 

Louisville, Ky., May 17, 1907. 



would the examiner in the Patent Office to determine 
whether he has an invention that will justify him .and 
the institution in perfecting. 

If so, it can be reduced to writing and sworn to and 
subscribed by the inventor. Then a contract can be en- 
tered into by the inventor and the institution. The 
institution can furnish the tools, machinery, materials 
and mechanics to develop the invention. The inventor 
can give such mental and mechanical aid as he is able 
to do. The experimenting can be systematically done, 
and duly recorded in the archives of the institution, 
for the benefit of this invention and future ones. 

When the invention is perfected, then the inventor 
can, with the aid of the institution, apply for patents 
in the various countries. When the patents are ob- 
tained, the institution can further aid the inventor 
who lacks funds and perhaps business ability by adver- 
tising and selling or licensing the rights to persons 
who will manufacture and sell the goods. For these 
great aids to the inventor, the institution can reserve a 
certain share of the revenues, and this will generally 
pay it well for its services. 

As many thousand inventors would soon apply for 
help, the institution should be well equipped with ex- 
perimental farms, mines, buildings, tools, and machin- 
ery. It could lease these until it could become able to 
buy them. It should have competent officers, examin- 
ers, workmen, attorneys, and agents, so that it could 
furnish the most prompt, efficient, arid economical aid 
possible to the inventive ingenuity of the world. 

Many of the inventions would be much more thor- 
oughly perfected in a few months by the institution 
than they would otherwise be in as many years. Then 
the institution could exhibit them at the fairs and ex- 
positions throughout the world on such a scale as few 
inventors could do, and that far more economically than 
could the individuals, because it could ship and show 
many at the same time. Further, it could soon build 
up a great reputation for good inventions and fair 
dealing, that would induce the manufacturer to make 
and the public to buy. Moreover, the institution with 
its systematic records and its able attorneys could de- 
fend the rights so vigorously that unscrupulous persons 
would hesitate much to infringe the patents under its 
control. All of these things would greatly benefit the 
inventors, the institution, the manufacturers and the 
public, and wonderfully accelerate human progress. 

The institution could protect itself against fakers 
and unworthy schemes by accepting no invention from 
any one for development, until it be examined and 
recommended by a board of examiners competent in 
that special field of inquiry. Of course, some of the 
inventions would fail to reward the institution; but the 
great majority of them would bring in revenues, and 
some of them would prove so highly remunerative that 
they would far more than reimburse the institution for 
all of its outlays. Consequently it could well afford to 
provide libraries and evening schools for its inventors 
and workmen, so that they would become more intelli- 
gent, do better work, and produce still greater inven- 
tions. 

Such an institution would make inventing a pleasant 
and profitable profession for those having inventive 
genius, for they could then devote themselves to pure 
invention, and leave the manufacturing and business 
part to those who are better fitted for such purposes. 
Then the reward all around would generally be much 
greater. Of course, such an institution could be started 
by capitalists for profit. But it would be a temptation 
for them to take undue advantage of the needy inven- 
tors and the public, so that the institution would not 
be such a grand blessing to the world. 

So some wealthy person would render his name im- 
mortal and greatly benefit mankind by giving ten mil- 
lions to establish an institution for aiding poverty- 
stricken inventors in their noble work for humanity. 

New York, June 5, 1907. G. W. Wishabd. 



Sound from a Moving Source. 

To the Editor of the Scientific American: 

The following is an extract from pages 51 and 52 of 
"Recreations in Astronomy," by H. W. Warren, D.D., 
1879. It is a good explanation of the effect of sound 
waves on the ear as the distance of the source of the 
sounds in increased or diminished, and adds to what 



Tbe Need of an Inventors' Aid Institution! 

To the Editor of the Scientific American: 

We are marvelously impressed with the rapidity of 
invention. Work has been transferred from hand to 
horse-power, and from horse-power to steam and elec- 
tricity by countless labor-saving devices. And yet the 
march of human progress is not as fast as it should 
be. As we read the lives of inventors, we see how wo- 
fully they have been hampered by want of means to 
make experiments. Many of them have fallen by the 
wayside, and others have been sadly hindered by pov- 
erty. Although the patent system is a great stimulus, 
yet it fails in the most critical place. 

Some multi-millionaire should found a great institu- 
tion to aid the worthy inventor; and this institution 
should be provided with a competent board of exam- 
iners. Then whenever an inventor wishes help, he 
can appear either personally or in writing before this 
intelligent board, and set forth his invention so far 
as he has developed it, and state what course of experi- 
ments he would like to try in completing it. Then 
this board could investigate the matter as fully as 



Tbe Current Supplement. 

The modern gold dredge is one of the most impor- 
tant factors in gold mining of to-day. It is rapidly 
changing conditions in mining districts where the bed- 
rock is soft and the gold finds are easily amalgamated. 
Mr. George E. Walsh thoroughly describes these new 
devices in the current Supplement, No. 1644. It is not 
generally known by amateurs and others who have 
occasion to use direct current for experimental work 
that such a current can be easily and conveniently ob- 
tained from an alternating current by means of the 
aluminium Cell electrolytic rectifier. Frederick E. 
Ward describes how such an electrolytic rectifier can 
be made at home. Complete drawings accompany his 
text. Of technological interest are articles on varnish 
for wicker work and soldering. Harold J. Shepstone 
writes on the Nile-Red Sea railroad. Mr. H. Henriet 
contributes a very exhaustive discussion on the atmos- 
phere of cities. Venomous fishes are described by Dr. 
A. Calmet in an article which gives much curious in- 
formation. A. D. Hall's paper on "Artificial Fertiliz- 
ers: Their Nature and Functions," is concluded. The 
usual engineering notes, electrical notes, and trade 
notes and formulas are published. 
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HEW EAILEOAD CONSTEUCTION IN CANADA AND THE 
NORTHWEST. 

Br DAY ALLEN WTLLST. 

The United States west of the Mississippi River is 
the principal field for railway builders, as might be 
expected. The most important undertaking in the 
Western States, however, is the extension of the Chi- 
cago, Milwaukee & St. Paul Railway from its present 
western terminus to the Pacific coast. This is one of 
the most extensive individual projects ever undertaken 
in railroad building in the United States, as it repre- 
sents no less than 1,700 miles of new line. The West- 
ern Pacific, which is being completed through Cali- 
fornia and Nevada, represents 750 miles, and will form 
the western extension of a system reaching across the 
continent, since it will form a portion of the Gould 
lines which now extend from the eastern terminus of 



portion of its main line between Winnipeg and Fort 
William on Lake Superior. This section is termed 
the "Spout," for the reason that it Is the principal 
route for the bulk of the grain which is shipped east 
from northwestern Canada and either stored in the 
elevators at Port William and Port Arthur for ship- 
ment by lake, or sent by rail through Canada to the 
seaports on the St. Lawrence River for export. The 
grain traffic has increased to such an extent that a 
second track has become necessary, and work on this 
is now in progress. The construction of this addi- 
tional mileage was begun in September, 1905, and it is 
expected that all of it will be completed within the 
next two years. In all, 425 miles of track will be laid. 
A portion of it will be built through a region in which 
an immense amount of excavation will be necessary in 
rock formation. The accompanying photographs give 



Veys for this route required several years to complete, 
and the line lies farther north than any east-and-west 
railroad which has yet been planned in America, much 
of it traversing a section which , at present is an un- 
broken wilderness. Contracts have been let and a con- 
siderable mileage of the Grand Trunk Pacific will be 
completed during the present year. Another ambitious 
project is that of the Canadian Northern, which 
already has built a network of lines in Manitoba and 
adjacent territory. Its track is finished to the city of 
Edmonton, and it also reaches Lake Superior at Fort 
William and Port Arthur. This company expects to 
utilize Hudson Bay as a route for exporting grain and 
other products from the Canadian Northwest. From 
the heart of the wheat belt to the Bay is about 700 
miles, and surveys have been completed by the Cana- 
dian Northern for a practicable route. Recent investi- 




A Deep Bock Cat Near Busteed, Ontario. 



A Tunnel for the Second Track Near Kolniar, Ontario. 



the Western Pacific as far east as the city of Buffalo, 
New York. In the Pacific Northwest the Great North- 
ern Railway Company is building an extension from 
the city of Spokane in eastern Washington by way of 
the Columbia River Valley to Portland, Ore. By the 
completion of this work the Great Northern will secure 
a second seaport on the Pacific Ocean in addition to the 
one which it now has on Puget Sound. 

The work of the railroad builders in northwestern 
Canada, however, is remarkable for its extent, consid- 
ering the comparatively small mileage which has been 
completed in this section. The new road is being built 
for the purpose of developing the immense territory 
available for agriculture which is embraced in the 
province of Manitoba, and the territories of Alberta, 
Assiniboia, and Saskatchewan. Until recently, one 
company had a practical monopoly of all the traffic 
from this section of Canada, but at the present time 
four large corporations are carrying out plans for rail- 
way extension, in addition to the number of what 
might be called local projects. The Canadian Pacific, 
which at the present time has the unique distinction 
of controlling the only railway which extends entirely 
across America, has found it necessary to let contracts 
for a number of extensions northwest from Winnipeg 
to reach the great wheat belt in this , section of the 
Dominion. The longest of these extensions will ter- 
minate at Edmonton in the Saskatchewan Valley, 750 
miles from Winnipeg. In addition to these projects, 
the company is expending $10,000,000 in enlarging the 



an idea of the difficulty of this work. In some places 
the rock cuts are over 25 feet deep. While steam 
drills are employed to some extent, much of the drill- 
ing is done by hand. A force of 1,600 men is employed 
on this section alone, which represents about 100 miles 
of the work. 

As far as possible, the steam shovel is employed. 
On the division east of Winnipeg Mr. W. A. James, 
the engineer in charge, has used from ten to twelve 
power shovels when the weather would permit, the 
machines being provided with dippers holding 3% cubic 
yards. During the winter season, however, the wea- 
ther is such that very little work can be done upon 
the extra track, and most of the construction has to 
be performed during the six favorable months of the 
year, and this accounts for the length of time which 
will be required for its completion. 

Another important extension of the Canadian Pa- 
cific, which has been completed in British Columbia, 
through one of the most mountainous sections of the 
Northwest, necessitated the building of numerous 
bridges, as well as much tunnel excavation. As will 
be noted by the illustrations, the work is of a very 
substantial character and includes some important via- 
duct and bridge work. 

The enlargement of the Grand Trunk Railway into 
the Great Trunk Pacific means the completion of an- 
other transcontinental line, which will be fully 5,000 
miles in length, reaching from Moncton, New Bruns- 
wick, to Port Simpson on the Pacific Coast. The sur- 



gation has shown that the water of Hudson Strait, 
which connects the bay with the Atlantic, is free from 
ice for fully one-third of the year, and it could be kept 
open fully two-thirds of the year by ice breakers, 
while there is open water in the bay itself all the 
year round. A glance at the map shows that this route 
is considerably the shortest to Europe from the Cana- 
dian Northwest, a haul of nearly 1,000 miles over land 
being avoided. Consequently, grain sent by this north- 
east gateway across the Atlantic can be transported at 
a much smaller expense than by any of the present 
routes through Canada or the United States. This is 
why the Canadian Northern has determined to build 
an extension through what is practically an uninhab- 
ited country. Several other independent companies 
have secured charters from the Dominion authorities 
to build lines northward to the same body of water. 

During the present year, work will be in progress 
on two more systems which will connect the city of 
Winnipeg with the Pacific coast. When these are com- 
pleted three lines will traverse Northwestern Canada 
from eastern Manitoba to the ocean, for in addition 
to the Grand Trunk Pacific project, James J. Hill has 
completed arrangements for- a line which will pass 
through southern Manitoba, Alberta, and British Col- 
umbia, terminating at the city of Vancouver. This 
will form a Canadian division of the Great Northern 
system and including branches will be 1,300 miles in 
length. The route surveyed is nearly parallel to the 
Canadian Pacific, and traverses not only the extensive 
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wheat-growing region, but the live stock country of 
Alberta, and that important section on which irriga- 
tion is being carried out on a large scale, as recently 
noted in the Scientific American. 



fHE ECONOMICAL SURFACE MINING 0PEEATI0N8 
OF CUBA. 

BY I. B. WARD. 

In Cuba the natural mining facilities are such that 
the processes are extremely simple and free from the 
many dangers incidental to the usual mining opera- 
tions. Because of the accessibility of the ore, and ease 
with which it is mined, Cuba's mines are fast becom- 
ing her chief source of wealth, and mining her chief 
industry. Gold, lead, zinc, and asphalt are known to 
exist; and copper and manganese are found in suffi- 
cient quantities to warrant their profitable exploita- 
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removed in toto, and never for an instant would the 
spectator imagine that he was viewing a mine in full 
operation. 

Each broad terrace ledge is laid with narrow-gage 
tracks, over which the ore is hauled to the regular 
main track and transported by rail to Santiago Bay, 
whence it is shipped to various points. 

Prom the mines at Daiquiri 3,536,121 tons of ore 
were produced to December 31, 1906. The production 
for the year of 1906 was 510,500 tons. This ore has 
all been shipped to the United States, with the excep- 
tion of- 75,000 tons, which went to England, Germany, 
Belgium, and Cape Breton, Nova Scotia. 

There are also several large iron mines on the north 
coast, in the Mayari Mountains back of Nipe Bay, that 
are being extensively developed, and a broad-gage rail- 
road is under construction from the mines to the bay 
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Europe to consumers in this kind of current, though 
for certain special purposes, a conversion to continu- 
ous current is found desirable. As the devices con- 
structed for this purpose are far from being satisfac- 
tory, endeavors have been made from time to time to 
design an electrolytic transformer based on the prin- 
ciple that in an electrolytic trough comprising an 
aluminium and a lead electrode. The current will be 
allowed to pass only in case the aluminium forms the 
cathode or negative electrode, while it is arrested in 
the opposite case by the layer of aluminium oxide 
formed by the current. A rather promising apparatus 
embodying this principle was demonstrated a short 
time ago by its inventor, O. de Faria, before the 
French Physical Society. The drawbacks inherent in 
all previous apparatus of the same kind, viz., polariza- 
tion of the electrodes and excessive heating of the 




Canadian Pacific Bridge Across White's Creek, Fraser Canyon. The Cisco Cantilever Bridge Across the Fraser River. 
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tion; but iron is most abundant, and the ore is so 
accessible, that the iron mines are being developed 
rapidly and are yielding large profits. 

The hilly province of Santiago abounds in minerals; 
and her iron ore deposits are as remarkable in their 
way as the fabulous mines of the Lake Superior region. 
Indeed, the ore is even easier of access. There is no 
shaft sinking, no tunneling (with the exception of an 
occasional exploration tunnel); in fact there is no 
underground work at all. Hence the miners are not 
exposed to the many dangers of the usual mines, such 
as cave-ins, fioodings, fires, and explosions; nor is the 
expensive equipment used in the ordinary mines neces- 
sary. 

The mining is all open-cut work and terracing. At 
Daiquiri, where the mines are already extensively de- 
veloped, and new companies are starting operations, 
the iron ore occurs on the hillsides, and it is obtained 
by open-cut work and terracing. Viewed from some 
little distance, one would suppose the hill was being 



at Cagimaya, where are two wharves and other neces- 
sary equipment for handling the ore economically and 
shipping it to the United States. It is estimated the 
shipments from these mines will amount to over 
1,000,000 tons annually. 

An American company, operating not far from Dai- 
quiri, shipped its first ore in 1884, since when 5,000,000 
tons hate been produced, and the bulk of" this output 
has been shipped to the United States. 

The copper mines of southern Santiago are of high 
value, and at one time they were worked extensively. 
During the war of 1898, however, the works were en- 
tirely destroyed. For the twenty-three years prior to 
that date the output of copper was valued at $50,- 
000,000. 



Id Electrolytic Transformer. 

Alternating currents are at present used preferably 
in electric plants both for power and lighting pur- 
poses, and electric energy is usually distributed in 



electrolyte, are eliminated by a convenient choice of 
the electrodes and liquid. Furthermore, an automati- 
cal circulation of the electrolyte is obtained by means 
of convection currents in the liquid mass. Sodium 
phosphate is used as the electrolyte, and pure commer- 
cial aluminium and antimony-lead as electrode mass. 
Owing to the circulation of the liquid, the tempera- 
ture cannot exceed certain limits, while any polariza- 
tion is entirely done away with. The efficiency of the 
apparatus varies between sixty-five and seventy-five 
per cent in watts. The main uses of the apparatus are 
the charging of accumulators and operation of induc- 
tion coils, arc lamps, mercury lamps, continuous-cur- 
rent motors, electroplating plants, etc. 



To Remove Oil Paint from Tin Goods.— In the 
case of fresh paint, rub off with oil of turpentine ur 
petroleum. Otherwise, use hot, saturated solution of 
potash, hot water afterward. The moat powerful 
means is caustic soda lye. 




This Mountain of Rich Ore Is Being Alined by the Simple Process of Excavation in Terraces, Upon Which the Tracks Are Laid, and the Cars Loaded 

for Shipment Direct to the Docks. 

THE REMARKABLE SURFACE MINES OF CUBA. 
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Household Tests for Oleomargarine and " Process » 
Batter. 

Every householder should know how to distinguish 
between genuine butter on the one hand and oleomarg- 
arine and renovated, or "process," butter on the other, 
and also to distinguish between the two last named; 
for despite restrictive legislation, the public is often 
imposed upon. Renovated or "process" butter is often 
substituted for the genuine article, while oleomarg- 
arine is made to take the place of renovated butter. 
So clever have the manufacturers of these articles be- 
come, that in the absence of some tests the differences 
are difficult of detection. 

The real harm begins when the "process" is sold as 
genuine butter, for they are not the same thing. While 
the fats in the two are practically the same chemical- 
ly, the nitrogenous quantities are not. Moreover, 
since the article known now and for ages past as "but- 
ter" is an article the last step in whose manufacture 
is the churning of the cream, it is evident that the 
•product of an elaborate subsequent process, a process 
entirely foreign to the manufacture ' of "butter," 
should be designated by a distinctive name, and many 
of the States have enacted laws which require the 
distinctive labeling or branding of the "process" pro- 
duct. The same requirements safeguard the sale of 
oleomargarine. 

A boiling test has been found most practicable for 
household purposes in distinguishing between genuine 
butter and the renovated article. The test consists 
simply in boiling briskly a small portion of the sample 
and observing its behavior the while. 

The test can be made in the kitchen, and requires 
only a few minutes' time. Using as the source of 
heat an ordinary kerosene lamp, turned low and with 
chimney off, or a gas jet turned low, melt the sample 
to be tested (a piece the size of a small marble) in an 
ordinary tablespoon and hasten the process by stir- 
ring with a sliver of wood. Then increase the heat 
and bring to as brisk a boil as possible, and after the 
boiling has begun, stir the contents of the spoon thor- 
oughly two or three times at intervals during the 
boiling, always shortly before the boiling ceases. 

Renovated or "process" butter boils noisily, sputter- 
ing (more or less) like a mixture of grease and water 
when boiled, and produces no foam, or but very little. 
Genuine butter boils usually with less noise, and pro- 
duces an abundance of foam. The difference in re- 
gard to foam is very marked as a rule. Rarely is a 
butter found which yields an uncertain result; such a 
butter should receive the benefit of the doubt. 

To distinguish oleomargarine from renovated and 
genuine butter, the required utensils are: 

A hal.'-nint tin "measuring cup," common in kitchen 
use, marked at the half and quarters, or a plain half- 
pint tin measure, ordinary narrow form; or an ordi- 
nary small tin cup, two and three-quarter inches in 
diameter and two inches in height, holding about one 
gill and a half; a common kitchen pan, about nine 
inches in diameter at the base; a small rod of wood, 
of convenient length for use in stirring; and a clock 
or watch. With this simple outfit proceed as follows: 
Half fill with sweet skimmed milk the half -pint cup 
or measure, or two-thirds fill the smaller cup men- 
tioned, measuring accurately to the gill of milk when 
possible; heat nearly to boiling, add a slightly rounded 
teaspoonful of the fat (butter or butter substitute), 
stir with the wooden rod, and continue heating until 
the milk "boils up." Remove it at once from the heat 
and place in the pan (arranged while the milk and but- 
ter or substitute are heating) containing pieces of ice 
with a very little ice water, the ice to be mostly in 
pieces of the size of one or two hen's eggs (not small- 
er, as small fragments melt too rapidly) and suffi- 
cient in quantity to cover two-thirds of the bottom of 
the pan; the water to be in quantity sufficient, when 
the cup is first placed in the pan, to reach on the 
side of the cup to only one-fourth the height of the 
milk within; any water in excess of that amount 
must be removed. (This is a cooling process, and 
refers to the condition at the beginning; later, as the 
ice melts, the water will naturally rise to a higher 
level.) Stir the contents of the cup rapidly, with a 
rotary and crosswise motion in turn, continuously 
throughout the test, excepting during the moment of 
time required for each stirring of the ice and water in 
the pan, which nlust be done thoroughly once every 
minute by the clock. This is done by moving the cup 
about, in a circle, following the edge of the pan. Pro- 
ceed in this manner for ten minutes, unless before 
that time the fat has gathered or has allowed itself to 
be easily gathered, in a lump or a soft mass, soon 
hardening. If it so gathers, the sample is oleomarg- 
arine; if not, it is either genuine or renovated butter. 
The boiling test ("spoon test") enables one to dis- 
tinguish between genuine butter on the one hand and 
oleomargarine and renovated butter on the other; the 
test last given enables one to distinguish between 
oleomargarine and renovated butter; and so, by the 
use of the two tests, one can determine in every in- 
stance which of the three he has in hand. There are 
those who are able to recognize oleomargarine, almost 



without fail, by taste and smell alone. To those pos- 
sessed of this power the "spoon test," which Is per- 
formed with almost no trouble, will serve every need- 
ful purpose. 



WATER-WALKING SHOES. 

Frederick A. Oldfield, of Memphis, Tenn., has in- 
vented a pair of water-walking shoes with which he 
hopes to cross the English Channel some time during 
the present summer. Each shoe consists of a beech- 
wood box four feet in length, eighteen inches in depth, 
and one foot in width. In order that the shoes may 
skim easily over the surface, five planes are secured 
to the bottom of each shoe. The shoes are fastened to 
the foot by means of clamps such as those used on 
roller skates, the foot being inserted through a hole 
in the top of the shoe, and the ordinary leather boot 
being clamped in, place. A covering of rubber around 




THE INVENTOR EXPERIMENTING ON TEE 
MISSISSIPPI RIVER. 

the opening protects the wearer of the shoe from 
splashing of water. The shoes weigh five pounds each. 
Mr. Oldfield has just completed a trip from Cincin- 
nati to New Orleans, which consumed forty-one days, 
twenty-four more than the time in which he expected 
to fulfill the task. In the photographs here presented, 
Mr. Oldfield is pictured in the Mississippi River off 




THE WATER SHOES, SHOWING THE TOP AND BOTTOM. 

THE FIVE PLANES ON THE BOTTOM ACT AS 

HYDROPLANES. 

Memphis. He has just completed the feat of turning 
a circle. 



The Massachusetts automobile traffic is so heavy that 
it has caused marked wear on the State highways, 
and the commission having charge of these roads 
states in its last annual report that the destructive 
effect is "extraordinary." Practically all the main 
roads are thus affected. It has been noticed that the 
binder is swept from the road, and the stone from % 
to 1% inch in size has been disturbed, in some cases 
standing on the surface, and in other cases being left 
in windrows along the roadside. The effect of wear 
of this sort is such that the commission is satisfied a 
material change in the methods of maintaining stone 
roads must be made. The report indicates that the 
commission believes some kind of treatment with tar 
will probably be successful. 



Plant Lice Preventive. — Boil 250 parts by weight 
of quassia wood chips in 5,000 parts by weight of soft 
water and strain. 1,000 parts by weight of common 
soft soap dissolved in 5,000 parts of hot water. Mix 
both solutions, add 40,000 parts of water, and use it 
for washing leaves and stems. 



SANTOS DTTKONT'S COMBINED AEROPLANE AND 
AIRSHIP. 

BT THE PARIS OOBKEfiFONDENT 07 THE SCIENTIFIC! AMERICAN. 

Aeronautic affairs have continued to be very active in 
and about Paris during the last three or four weeks, 
though the rainy weather which prevailed during the 
spring prevented the trials of aeroplanes and other 
fliers which are now constructed. Most active in the field 
of aeroplane work are MM. Santos Dumont, Blerlot, 
Vuia, and Delagrange, and we have already given an 
account of some of the newest fliers and the experi- 
ments which have been made with them! It will be 
remembered that Santos Dumont made several trials 
with an aeroplane which he built at St. Cyr, in the 
neighborhood of Paris, but up to the present he has 
not been very successful with it, and found that it 
would need to be remodeled according to the results 
of the tests he carried out. He expects eventually, 
however, to perfect it sufficiently to make long flights 
with it. 

While waiting to do so, however, he decided to 
carry out some experiments which he had in view in 
regard to the stability of aeroplanes. For this purpose 
he set about constructing a new flier which differs 
from anything built up to the present in this line, 
since it is a combination of a balloon body with a 
couple of aeroplanes suspended beneath it. The whole 
machine is, however, heavier than air; and, should it 
succeed in flying, it will do so largely on the aeroplane 
principle. It is one of the smallest fliers which has 
yet been constructed, the balloon body having a- capac- 
ity of but 99 cubic meters (3,496 cubic feet). The 
"Santos Dumont No. 16," as it is known, is merely 
an experimental apparatus, and as yet it has not 
made an actual flight, having had an accident which 
was not serious, and the damage resulting from which 
will soon be repaired. The balloon consists of a 
fusiform envelope having a length of but 21 meters 
(68.89 feet) and largest diameter of but 3 meters 
(9.84 feet). It has a long pointed shape, as can be 
seen from the diagram and photograph. The surface 
of the balloon is 151 square meters (1,620 square feet). 
As the total weight of the balloon body and the lower 
framework exceeds the lifting capacity by 120 kilo- 
grammes (264% .pounds), the apparatus acts upon the 
"heavier than air" principle, and is of interest as a 
combination of a balloon body and an aeroplane. In- 
side the balloon is a small ballonet, B, of canvas, 
which measures 2 meters (6.56 feet) in diameter. 

Instead of using suspension wires to hold the frame- 
work to the balloon, the frame is hung from a long 
bamboo pole attached directly to the bottom of the 
envelope by two overlapping flaps of canvas. The 
frame is very simple in character, consisting as it does 
of a series of steel tubes. The main piece forming 
the bottom of the frame is attached at either end to 
the bamboo pole and runs down to a point under the 
middle of the balloon, giving space for the two movable 
planes, the motor, and the aeronaut's seat. In the 
middle and widest part is mounted the motor with its 
propeller placed directly on the end of the crankshaft, 
and the frame gives just sufficient clearance to allow 
the propeller to revolve inside of it without touching 
the under side of the balloon. The frame of tubing is 
braced by steel wires. 

The motor, M, is an Antoinette 50 horse-power of 
the light-weight, eight-cylinder type, and is held some- 
what above the center of the frame upon a light steel 
rod support. Directly against the motor and in front 
of it is fixed the paddle-shaped propeller, H, which 
measures 2.05 meters (6.72 feet) in diameter, and has 
a pitch of 1.70 meters (5.57 feet). At the rear of the 
motor Is the radiator, which consists of two sets of 
long flat copper tubes placed at a slight angle and ex- 
tending upward on each side of the motor. The aero- 
naut's seat is a simple motor-cycle saddle, S, fixed 
upon the lower part of the steel frame. 

As to the aeroplane part of the apparatus, this Is 
formed of two flat canvas-covered frames of same size 
mounted at either end of the main frame. These will 
be noticed at P and R. Both the frames can be in- 
clined at the proper angle by means of wires within 
reach of the aeronaut. The frame P, in the front part, 
measures 3 meters (9.84 feet) in length across the bal- 
loon and 0.50 meter (1.64 feet) in width, having a 
surface of 1.5 square meters (16.14 square feet), while 
the second plane, R, measures 4 meters (13.12 feet) by 
1.20 meters (3.93 feet) with a surface of 4.8 square 
meters (51.66 square feet). Mounted in the rear of 
the main frame and under the balloon is the rudder, 
Q. It is o/ hexagonal form and covered with canvas in 
the usual way, the diameter being 2 meters (6.56 feet). 
It can be worked from the aeronaut's seat by a set 
of wires. 

The whole apparatus is arranged to run upon the 
ground, and to enable it to do this, it is mounted upon 
a pair of bicycle wheels about two feet in diameter, so 
that the lower point of the frame nearly touches the 
ground. 

This very curious flier has not as yet shown what 
it can do, inasmuch as the first experiment, which was 
made in the Bois de Boulogne on the 7th of June, 
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resulted in an accident which put tile apparatus hors 
Ae combat, and it will take some time to make the 
repairs. Par from being discouraged, however, Santos 
Dumont expects to be soon in the field again. In this 
experiment the propeller was started up and the flier 
ran along the ground on 
its wheels at a moderate 
rate. The rear end was 
held by a mechanic, who 
let go after about a hun- 
dred feet. But owing to 
an accident, the flier did 
not rise as was expected, 
but ran head down upon 
the ground. The propeller 
struck the balloon and 
tore it, letting out the gas. 
It also struck the ground 
and was consequently some- 
what injured. The upper 
bamboo pole broke, and the 
frame in general was 
damaged. Santos Dumont 
did not suffer from the 
fall. He explained the 
probable reason of the 

mishap, stating that, he was not aware that the flier 
had been held in the rear, and in consequence thought 
it was free at the start. Thus he did not handle it 
properly, and it was owing to improper management of 
the planes that the machine acted as it did. On the 
other hand, it is thought that the accident was 
due to the fact that the column of air driven by the 
propeller was directed against the rear plane frame 
and also against the under side of the balloon in the 
rear, and that this caused the back end of the balloon 
to rise, tilting the front end downward. It will no 
doubt take a number of trials to find out the best condi- 
tions for running the machine, since there are several 
new conditions involved. The repairs are being made at 
the new shed which Santos Dumont recently erected 
on the same grounds as before, at Neuilly, near the 
Bois de Boulogne. At the same time his aeroplane 
No. 14 has been brought there and is being overhauled 
and strengthened after the last accident. 

M. Louis Bleriot, some of whose experiments we have 
already illustrated, is at present engaged in building 
a new flier, and has practically completed it. This 
apparatus is quite different from the one which he 
used in his last trial at Paris, constructed as it is 
according to the principles of the Langley flier, with 
some modifications of this type. It has two pairs of 
planes mounted in tandem. The total supporting sur- 
face is about 18 square meters (194 square feet). Upon 
the frame is mounted an Antoinette eight-cylinder 
motor of the 24-horse-power type. M. Bleriot expects 
to commence work with the new apparatus very shortly. 

Somewhat of a sensation has been caused by the visit 
of Messrs. Wilbur and Orville Wright to Europe. It ap- 
pears likely that they are carrying out negotiations both 
in Germany and France with the expectation of dis 
posing of the rights for their aeroplane. They decline, 
however, to give any information about what they are 
doing, and the matter is more or less of a secret. It 
appears, nevertheless, that Mr. Wilbur Wright made the 
trip to Paris with Mr. Hart O. Berg,. who is well known 
in automobile circles, in order to complete, if possible, 
negotiations begun in France as far back as 1905. It 
was known that they had made some propositions to 
the War Department in this connection, and it seems 
that they asked the sum of $200,000 for the rights to 
use their system, should its success be demonstrated 
upon actual trial, upon a flight of a certain length and 
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duration. At present the affair seems to be making 
progress, although it is being kept very quiet and but 
little definite information is to be had about it. We 
may say, however; that the inventors have been mak- 
ing arrangements with several persons who are promi- 
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Santos Dnmont's New Dirigible Balloon Fitted With Aeroplane. 

Length, 66.89 feet; diameter, 9.84 feet; capacity, 3,496 cubic feet. The excess weigh tto be lifted by the aeroplanes is 265 pounds. 

nent in political circles, notably Senator Henri 
Deutsch, whose interest in aeronautic work is well 
known and who has been liberal in founding prizes and 
otherwise aiding the experiments of aeronauts. He 
may agree to furnish at least a part of the amount 
which is asked by the inventors for the rights in 
France. M. Henri Deutsch presented the matter be- 




Oomparatlve Efficiency of Various Electric Lights. 

Comparative tests have been made between Moore 
tubes, Nernst lamps, and the usual type of incandescent 
electric lamps, says the Electrical World.- The Moore 
tube used was 179 feet long and 1% inches in diameter. 

It was located 17 inches 
below the ceiling, which 
latter was 10 feet 11 inches 
from the floor. There were 
seven six-glower Nernst 
lamps, with opalescent 
globes of a bluish tint. 
The incandescents were 
113 in number, 88 being of 
8 candle power each, and 
25 of 16 candle power. All 
were wired to molding on 
the ceiling, excepting 20 of 
the larger ones, which 
were used with opaque re- 
flectors and had very little 
effect on the ultimate re- 
sults. Measurements of 
illumination were made by 
means of a Weber photo- 
meter located successively 
at seven different points throughout the large room, 
and uniformly 34 inches above the floor. 

The unit of illumination used was the lux, which is 
the illumination produced on a plane surface by a 
source of 1 candle power at a distance of one meter, 
the rays striking the surface perpendicularly. The 
periodicity of the current was 60 cycles. The aver- 
age voltage during the test was 243 for the Moore 
tubes, 244 for the Nernst lamps and 117 for the in- 
candescents. The illuminants were located above the 
plane of illumination at different distances, being 6 
feet 8 inches for the Moore, 6 feet for the Nernst, and 
7 feet 10 inches for the incandescents. The current 
consumption in kilowatts was 3.15 for the Moore, 3.92 
for the Nernst and 4.13 for the incandescents. The 
average intensity of horizontal illumination was 63 for 
the Moore, 44 for the Nernst and 15 for the incan- 
descents. This made, per unit of power, an average 
of 20 luces for the Moore, 11.2 for the Nernst and 3.6 
for the incandescents. To bring the illumination from 
the two latter up to the standard of the former, with- 
out altering the heights of the illuminants, would have 
required an output of 7 kilowatts' for the Nernst 
lamps and 23 for the incandescents, as compared with 
3.15 for the Moore. Placing all illuminants at the 
elevation of the Moore tube, and obtaining equivalent 
illumination from all, the required output would be 
3.15 kilowatts for the Moore, 8.65 for the Nernst, and 
16.65 for the incandescents. 



The 50 H. P., 8-Cylinder Motor, Showing Propeller 
and Radiator. 

fore the Minister of the Marine, to whose department 
the apparatus will belong in case it succeeds. But the 
Wright brothers will not grant the exclusive rights of 
their system for Europe, and this will not prevent 
them from making negotiations with other govern- 
ments. It is not known what is the result of their 
trip to Germany. 



In a paper read before the Society of Arts by Mr. 
Herbert Wright on "Rubber Cultivation," the author 
said that Ceylon alone had already planted land suffi- 
cent to supply London with about 7,000 tons of rubber 
per year in place of the 70 tons she sent in 1905. 
Land was being applied for and purchased at very 
high prices, and very soon a prominent and permanent 
position would be established. When one considered 
what had recently happened in Ceylon, the Federated 
Malay States, and India, it was obvious that the ex- 
port in a few years would be as suddenly increased 
as had the planted acreage in these places, and for 
this we must be prepared. 



Tin Varnish. — Asphalt 10 parts by weight, rosin 5 
parts, linseed oil varnish 20 parts, oil of turpentine 8 
parts. 




View Showing the Aeronaut's Seat, Foot Rests, Control Wheel and levers. The Bear of the Motor. The Radiator Tubes Form a Letter V at the Back. 

A COMBINED DIKIGIBLE BALLOON AND AEROPLANE. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

HEAD FOR HAT-PINS AND THE LIKE. — 
W. J. Kittbl, Jersey City, N. J. The purpose 
of the inventor is to provide a method of 
ornamenting and constructing the heads of hat 
pins and like articles, also decorating and con- 
structing buttons and similar articles* whereby 
to economize in the manufacture and to render 
the decorations or coloring sparkling or 
luminous and at the same time to permit of 
comparatively severe usage with little liability 
of damage. 

NECKTIE DEVICE. — C. I. Hoople, Ana- 
heim, Cal. One purpose in this case is to pro- 
vide a device with string ties to be made up in 
a bow, four-in-hand, or other styles of tying, 
which will enable a necktie to be easily tied 
and also enable the expeditious adjustment of 
the tie relatively to the front collar button, 
even when the closest type of turn-down collar 
is worn. 



Of Interest to Farmers. 

PLOW. — J. Rivaka, Natchez, Miss. The ob- 
ject of the improvement is to provide a plow 
for turning a furrow, breaking up the sod, 



position. Two straps extend downward from 
a yoke's back and front, meeting at depth of 
crotch, on the thigh, continuing as a single 
strap, avoiding entanglement of legs in the 
strap. The strap from thigh to foot of bed 
forms a perfect pivot, permitting shifting and 
turning at will. The strap is detachably con- 
nected. Straps holding the bag to the bed are 
fitted with a safety buckle, to enable them to 
be taut or loose as needed. 



Machines and mechanical Devices, 

STICK-FEEDER. — W. H. Waldron, New 
Brunswick, N. J. The invention relates to 
drying machines such as used in the manu- 
facture of wall paper and the like. The ob- 
ject Js to provide a feeder, arranged to insure 
a positive and accurate feeding of the sticks 
onto an endless carrier which delivers the 
sticks to the drying machine for receiving and 
supporting the freshly printed or coated paper 
or other webbing. 

POLE-CLIMBING SHOE.— C. F. Yocng- 
quist and C. G. Youkgquist, San .Francisco, 
Cal. The object of the invention is the pro- 
duction of a safe device which will require no 
particular skill to" manipulate in the use In- 
tended and will positively grip a pole and 
become engaged at -each step, enabling the 



harrowing and pulverizing it and uprooting 

and destroying grass and weeds and grinding ■ ~£~; ™"7™ nd " * a nd" descend with" greater 

them into bits and bringing the land into order 

for planting, with much less labor than is 

usually employed. 

SWEEP-RAKE.— F. Nelson, Driscoll, N. D. 
Of the intentions of this inventor, one is to 
provide a construction of rake wherein when 
the team is backed to discharge a load a sweep 
bar will : ^>e automatically drawn over the teeth 
to impart the initial movement to the load, 
and wherein further the moment the team is 
started forward or commences to pull the 
sweep bar will be automatically restored to Its 
normal position close to a rake head. 



Of General Interest. 

KILN. — G. Wibgmakn and C. Dorr, Berlin, 
Germany. The invention relates to the con- 
struction of kilns for heating, burning or 
smelting metals, metal alloys, combustible and 
non-combustible materials, as also for roasting 
and reducing ores, and is especially adapted for 
house-refuse and similar waste-materials. The 
combustion is complete, no ash is formed, the 
residues are recovered as molten slags adapted 
for various uses and only occupy a small per- 
centage of the volume of the refuse. 

EMULSIONING AND SOLIDIFICATION OF 
HYDROCARBONS. — W. Van Der Heyden, 21 
Boulevard du Midi, Nanterre, Seine, near Paris, 
France. The deficiencies in this inventor's 
former patent are removed by the present Im- 
provement by the addition of different sub- 
stances to the emulsion, that is an addition in 
order to prevent the loss of weight of which 
product 3-4 per cent are sufficient. The addi- 
tion of salts of organic acids (tartaric, oxalic, 
and citric) effects a smokeless burning of the 
solidified blocks. The whole process secures a 
perfect emulsion and no constituent separates 
from it after the shaking ceases. 

SCALE. — M- M. Schwartz, North Bergen, 
N. J. One object of the inventor is to provide 
a scale having a plurality of members adapted 
to be reversed and used interchangeably with 
each other, and so arranged as to be adapted 
to be held in complete contact with a drawing 
and give a proper" angle of vision, to protect 
the divided surfaces of the members from fric- 
tion with a drawing and the wear consequent 
thereto, and to avoid the necessity of raising 
the edges of the scale from a drawing, thereby 
obviating the unsteadiness due to lack of 
contact. 



facility and less exertion than with devices 
now of this kind in use. 

ADJUSTABLE DRILL- SUPPORT. — A. 

Moiirbacher, Cripple Creek, Col. It is sought 
in this case to provide in connection with an 
adjustable or extensible crop bar, a support 
for the stopping bar of an air drill for in- 
stance as the Her, IhgersoII, Jap, Murphy, 
Hartsock, Snaw Eclipse, and similar machines 
that are made with self-air feeding stopping 
bars, the machine being operated by com- 
pressed air. 

SPEED-REGULATOR FOR PUMPS. — W. W. 
Satterthwaite, Washington, N. C. In opera- 
tion, when the pressure in the cylinder or 
reservoir becomes sufficient to overcome the 
tension of a spring arranged between two 
collars at the lower portion of a stem, the 
latter is elevated and through its connection 
with a valve stem the valve is partially closed, 
thus slowing the exhaust, .and as a conse- 
quence slowing the pump. Further increase 
in the pressure in the cylinder tends to fur- 
ther close the exhaust, thus nicely regulating 
the speed of the pump by the pressure In the 
cylinder. 



Prime movers and Their Accessories. 

VALVE. — H. S. Rankin, Cripple Creek, Col. 
This cock or valve is particularly adapted for 
use as a throttle valve in a pipe line adjacent 
or leading to a rock drill or the like, employing 
fluid pressure such as compressed air or steam. 
But it is not limited to such use, as it may 
be employed in various places, in fact, any- 
where an angle valve is used, especially on 
lines transmitting considerable pressure. To 
its functions as a valve, it combines therewith 
the function of a lubricator. 

CIRCUIT-BREAKER FOR GAS-ENGINES. — 
F. B. Packwood, Lincoln, Neb. The invention 
relates to novel and peculiar circuit-breaking 



}Notes 



i SgajaEfijjfl 



andQuenes'. 



HINTS TO CORRESPONDENTS. 

Name* and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question . 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
bis turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without 'remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10585) E. C. T. says: I want to per- 
form before our Sunday school an experiment 
to illustrate the effect of sin upon a life, and 
then the redeeming power. I know of such an 
experiment having been performed, and would 
like to know just what solutions to use. I 
prefer to start with a clear solution, and then 
by adding another preferably clear solution to 
get a bright and attractive color, then by add- 
ing more of the same or another solution to 
gradually darken it until it becomes black, then 
I want to add something that will bring it 
back to its original clearness. If you can 
suggest the solutions you will confer a great 
favor upon me. A. There are many ways of 
obtaining a dark precipitate from two colorless 
solutions, but none of these are easily or quick- 
ly cleared to a colorless state again. They 
do not answer your purpose as an illustration 
of sin and forgiveness. But why use a dark or 
black color at all ? Scarlet or crimson are 
the colors given in Scripture (Isaiah i: 18). 
These can be produced and cleared off very 
easily. Make a strong alcoholic solution of 
phenolphthalein, and a strong solution of sodic 
hydrate in water. Add the first solution to the 
second slowly with shaking. At first as bright 
and delicate a rosy color as you may wish can 
be obtained. As the strength increases, the 
color deepens to any degree of darkness, deep 
enough for the verse referred to. Then add 
hydrochloric acid, and the red will immedi- 
ately disappear. This would seem to meet your 
wishes. We give you also a process by which 
you can obtain a dark brown muddy deposit 
and dissolve it quickly. Take the phenol- 
phthalein and sodium hydrate solutions as 
above, but more dilute, and proceed as above ; 
then add to the bright red solution a few drops 
of solution of iron chloride, more or less to pro- 
duce a thick muddy brown mixture. A solid 
is precipitated from the solution. It is hy- 
drate of iron. To clear this away, add hy- 
drochloric acid. This leaves a yellow liquid 
which, in a dim light, will look almost white 
or clear. Some practice may be needed to 
: obtain the desired strength of solution, but 



means, for use in the ignition circuit of ex- when the solutions are right, the effect is sur- 



Hardware. 

SAW-TOOL. — W. Bryson, Fifield, Wis. In 
the present patent the invention relates to 
improvements in tools employed in filing, 
jointing, side filing and setting saw teeth, and 
the object is to provide a device for this pur- 
pose by the aid of which the several opera- 
tions on a saw may be quickly performed. 

LOCK. — C. Calicchio, New York, N. Y. A 
key engages the sleeve bar and rotates it In 
the casing, the outer portion of the key ward 
bearing against a flange elge formed on the 
tumbler, which raises the latter's free end to 
release a lug from the back notches and per- 
mit the bolt to be shot in the casing by the 
end of the ward striking against the recess 
wall of the bolt's shank which projects the 
latter's arms partially through the casing rim, 
bringing a lip of the bolt shank close with 
the key to enable the end of the ward on sec- 
ond rotation of key to bear against the lip 
and project a bolt through the casing rim. 
Said bolts are retracted by reverse rotation. 



plosive engines, and consists of an automati- 
cally operated device, adapted upon reverse 
motion of the engine, to automatically break 
the primary or secondary ignition current, thus 
preventing continued reverse motion of the 
engine. 

INTERNAL-COMBUSTION ENGINE. — W. 
Morey, Jr., New York, N. Y. The invention 
pertains to certain improvements in internal 
combustion engines, and more particularly to 
a new type of engine having all the advantages 
of the four-cycle engine, including the complete 
scavenging, and at the same time having all 
the advantages of the two-cycle engine, namely, 
an impulse for every revolution of the drive 
shaft. 

HYDRAULIC MOTOR. — W. R. Tuttle, 
Asotin, Wash. The reference in this case is 
more especially to hydraulic motors of the kind 
actuated by the force of the current of a body 
or stream of water, upon the surface of which 
the motor is located, when anchored in position 
for effective operation. One of the principal 
objects is to provide a motor, of an embodiment 
to overcome numerous disadvantages and objec- 
tions found in the use of many other motors. 



prising to those inexperienced in chemical 
manipulation. 

(10586) A. C. says: We have a well 
184 feet deep that we wish to force water out 
of to a tank 65 feet above ground. The water 
stands 16 feet from the top of ground, but we 
do not know how low it will go when pump- 
ing is commenced. The outside casing of well 
is 8 inches. The suction pipe and discharge 
pipe is 5 Inches. It goes down in the well 
163 feet. The air pipe is % inch and goes 
down 157 feet. The air pressure is 100 pounds. 
The question Is, how far can the water lower 
and still allow the pumping to go on success- 
fully? In other words, how far must the air 
pipe be down in proportion to the amount of 
elevation of water? A. One hundred pounds 
air pressure will lift a column of water 230 
feet high, neglecting friction. The amount of 
friction will depend on the mechanism used ; if 
the friction Is 30 per cent, the 100 pounds air 
pressure will lift a column of water 161 feet 
high, or from 96 feet below the ground to a 
tank 65 feet above it. 



Household Utilities. 

IRONING-TABLE. — W. H. TiChborne, New 
Cistle, Pa. In the present patent the inven- 
tion has for its purpose the provision of an 
ironing board simple in construction, effective 
in operation and durable in use, and adapted 
to be attachable to tables of various heights, 
to be removed therefrom, and folded con- 
veniently for storing when not in use. 

SLEEPING-BAG. — H. W. Wilson, Spring- 
field, S. D. The invention is more especially 
designed for children, combined with means for 
retaining the. bag in place on the mattress 
and holding the child in the bag in proper 



Design. 

DESIGN FOR A SPOON.— Lulu G. Blasier, 
Williamsburg, Iowa. This ornamental design 
for a spoon bears on the inner edges of the 
bowl the Inscription Rebekah Degree I. O. O. F., 
Bloomfield, Iowa, Dec. 2, 1888. A linked 
chain, a flower, a dove, a crescent, seven stars, 
and a beehive are pictured on the handle. In 
the center of the bowl is delineated the scene 
of Rebecca at the well. The designer has 
patented another design for a spoon of some- 
what similar form. The bowl of the spoon 
bears the words Pythian Sisters, and in the 
narrow part of the handle, Onward and Up- 
ward. A maltese cross with flowers, the 
letters F. C. B., a male head, and an end 
holding three stars constitute a very exquisite \ 
design. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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For which Letters Patent of the 



United States were Issued 



for the Week Ending 
June 25, 1907. 



AND EACH BEARING THAT DATE 



I See note at end of list about copies of these patents.] 



Acid, methylene citryl salicylic, Berendes 

& Callsen 858,142 

Acid, salts of methylene citryl salicylic, 

Berenies & Callsen 858,143 

Adding machine, L. S. Munger 857,889 

Addressing machine, Wise & Rhea 857^704 

Advertising device, R. B. Powers 857,754 

Agitator, L. M. Stern ..,857,683 

Air brake system, L. Tucker 858,121 

Air brake system, Tucker & Shunk S58.122 



Alarm device, G. E. Rldeout 857,906 

Alloy and producing it, F. M. Becket 868,327 

Amusement apparatus, A. J. Dayton 857.605 

Amusement apparatus, J. H. & H. S. 

Porter 857,903 

Amusement device, J. P. Wetherlll 857,851 

Anchor, J. E. Johannessen 857,881 

anchor, land, F. R. Parker 857,751 

Animal trap, M. J. Hill 867,879 

Animal trap, J. J. Nance 857,892 

Anode, A. • J. Deloye 858,160 

Armature testing apparatus, V. Patton. . . . 858,016 

Ash separator, H. M. Coats 857,722 

Aspirator, J. Boekel 857,920 

Automobile and car motor, M. Cazin 857,980 

Automobile driving gear, R. S. Mclntyre. . . 858,202 

Automobile frame, E. Sanchis 858,108 

Automobile speed changing mechanism, F. 

J. Ziegler 858,060 

Bag machine, J. L. Lowe 858,006 

Ball feeding mechanism, W. C. Gilmore... 857,993 
Bandage receptacle, antiseptic, O. C. 

Schulz 857,680 

Basin fixture, G. W. Gano 857,989 

Basins and the like, attachment for wash, 

J. Treager 858,234 

Battery. See Medical battery. 

Battery, P. A. Decker 857,606 

Bearing, engine, W. B. Mason 858,087 

Bed springs with metal, machine for cov- 
ering wooden rails for, Gangelhoff & 

Jordan 857,799 

Bedstead corner fastening, C. Vallone 857,850 

Bedstead lock, E. H. Burrage 858,259 

Beer service apparatus, W. F. Stark 857,843 

Beet thinner, J. A. Long 857,815 

Blast furnace, trap for furnace top con- 
struction, Hitt & Black 858,182 

Block machine, H. G. Grisier 857,995 

Blocks, manufacture of, I. Lucas 858,192 

Boat for ice breaking and other purposes, 

C. Stangebye 857,766 

Boiler cleaner, L. M. Pettit 858,304 

Boil3r leveling device", F. I. Cass 858,332 

Boiler setting, C. B. Risley 858,214 

Boilers, apparatus for blowing off, washing, 

and recharging, W. L. Miller 858,198 

Boilers, scummer and blow-off for steam, 

J. B. Barnes, reissue 12,663 

Boilers, soot cleaner for, W. Eichelberger, 

et al . 858 333 

Bolt cutter, stay, J. W. Faessle 858!271 

Book, balance, W. E. Prudhomme 857,904 

Boring tool, J. H. Johnson 858,293 

Bottle, antlrefl.inu.le, H. Campbell 857,596 

Bottle cap, E. Goltstein 858,174 

Bottle refilling apparatus, J. C. A. Riecke. . 857,674 

Bottle, mucilage. C. E. Barrett 857,975 

Bottle, non-refl liable, B. A. Chew 858,261 

Bottle stopper, electrical fitting, and the 

like, A. Waltho 857,695 

Bowl, O. S. AtterVolt 858,252 

Bowling alley pin setting apparatus, E. E. 

Heath 857,939 

Bowling pin setting apparatus, J. M. Stokes 858,229 
Box covering machines, cutting attachment 

for, M. D. Knowlton 858,078 

Boxes from pasteboard, dies for forming, 

J. Godfrey 858,172 

Boxes from pasteboard, making, J. God- 
frey 858,173 

Brake and buffer, F. Moller 857,651 

Brake shoe, J. D. Gallagher 858,067 

Braking mechanism, J. E. Scheper 858,308 

Branch box, A. F. Hills 858,288 

Bread, meat, and vegetable cutting ma- 
chine, C. J. Vann 857,913 

Brewers' wort or the like, apparatus for 

heating or boiling, H. J. Worssam . . . 857,779 
Brick and tile cutting machines, wire at- 
tachment for, W. R. Cunningham 857,603 

Brick kiln, H. J. Williams 857,702 

Brick molding machine T. C. Holt 857,624 

Broom shield, B. P. Gasque 857,615 

Bucket, N. M. Heller 857,622 

Buckle, G. E. Rawson 858,104 

Buckle, cross line, H. A. Bowyer 857,864 

Buckle, harness, R. B. Centers 857,872 

Buggy and the like, baby, M. Weinstein. . 857,696 

Building construction, E, McClure 857,821 

Building, high, J. Gernaert 858,170 

Burial crypt, W. I. Hood 858,070 

Busts, device for fastening beads to, E. T. 

Palmenberg 858,099 

Button, emergency, U. S. Alz 857,917 

Buttonhole cutting machine, S. Lewis 858,199 

Calorimeter, steam, L. M. Ellison 857,984 

Camera, photographic, L. Borsum 858,145 

Can opener, H. J. Cassard 857,871 

Cans, making sheet metal preserving, J. 

G. Hodgson 857,736 

Candy pulling machine, C. Thibodeau 857,770 

Car, S. Otis 858,013 

Car brace, freight, Heard & Treanor 858,283 

Car fender, E. Sherwood 858,225 

Car, juvenile hand, S. D. & H. T. Latty. . 857,945 

Car replacer, G. H. Sargent, reissue 12,867 

Car seat, F. H. Henry 858,178 

Car, sleeping, T. O. Abbott 858,130 

Car, tank, J. M. Ames 857,571 

Car ventilator, H. Van Ness 858,123 

Car ventilator, E. N. Dillman 858,268 

6rd holder, G. T. H. Willing 858,315 

Carding engL e, traveling flat, Batten & 

Hayes 857,713 

Carpet stretcher, V. O. White 857,777 

Carriage, folding, A. J. Adams 857,971 

Carrier. See Package carrier. 

Carton filling machine, B. Sunderman 858,116 

Cash register and attachment, H. T. Wat- 

„ son 858,237 

Casing head, H. Auchu 858,321 

Caster, J. E. Norwood 857,660 

Caster, furniture, J. M. Collins 857,982 

Casting metal sheets, apparatus for, J. F. 

Miller 857,885 

Cement, apparatus for and method of 
molding holliw objects from, J. M. 

„ E °yle 857,584 

Cement, apparatus for molding hollow ob- 
jects from, J. M. boyle 857,582 

Cement block machine, T. D. & C. W. P. 

Brock 857,977 

Cement bricks, blocks, and the like, ma- 
chine for molding, H. J. Hurd 857,737 

Cement, molding hollow objects from, J. 

M. Boyle 857,581 

Cement objects, core for molding hollow, 

J. M. Boyle 857,583 

Chair fan attachment, J. F. A. Probst 857,669 

Chair seat, reversible, R. N. B. Petersen. 858,209 
Chairs, tables, and the like, machine for 

levelling, A. Lyon 858,299 

Change apparatus, B. F. Beasley 858 253 

Channeling machine, W. Prellwitz 857,960 

Channeling machines, roller guide for, W. 

Prellwitz 857,961 

Check protector, J. M. Griffin 857 618 

Cheese cutter, computing, Shutz & Kirk- 
man A g57 g4o 

Chemical reductions and producing metals 

and alloys, effecting, F. M. Becket 858,329 

Chuck, J. A. Leland 857,947 

Churn and butter worker, combined, Chris- 

tensen & Solbeck 858,060 

Churn operating means, vibrating, W. P. 

Coleman 857,923 

Cigar holder, B. N. Phillippi 858,349 

Circuit breaker, automatic time, W. N. 

Martin, et al 858,301 

Circilt controller, Massle & Hawkins 858,197 

Circuit operating device, L. G. Woolley. . 857,708 

Clamp or grip, H. Petersen 858,018 

Clasp pin, G. E. Burns 857.867 

Cleaning device, L. O. Howell 857,627 

Cloth steaming apparatus. E. Senkbeil 858,032 

Clothes drier, J. S. Bougher 857,714 

Clothes drying reels, lifting device for, 

J. G. Wendling 858,126 

Clothes hanger, M. Crane 857,602 

Clutch, friction. C. Wust-Kunz 857,970 

Coal handling apparatus, W. F. Klemp 858.076 

Coal handling bridge, C. S. Williamson 858,314 

Coal tipples, screen scraper for, W. E. 

Thoenen 858,312 

Coaster brake. G. Zinter 85T855 

Cock, angle, W. H. Woody, et al 857,915 

Cock, gage, W. H. Kriner 857 6.S4 

Cock Index, H Mueller 857,957 

Coffee making device. C. S. Rogers 857,676 

Coffee pot, A. H. Stebbins 857,844 
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Coin separating or assorting machine, W. 

W. Broga 857,788 

Coin tray and till, B. P. Brewster 858,331 

Collar, horse, C. W. Campbell 857,594 

Collar pad, G. W. Campbell 857,595 

Collar pin and necktie fastener, G. A. 

Beidler 857,919 

Colors, manufacture of antimony, L. Brunet 857,978 
Combustion regulating apparatus, T. D. 

Pilcher 858,019 

Communion or eucharistic device, H. C. 

Allen 858,051 

Commutator truing and dressing tool, C. H. 

Frick 857,931 

Composing, type casting, and other ma- 
chines, record strip or controller for, 

W. Bancroft 857,974 

Composition of matter, F. A. Lobert 858,084 

Concrete beams and girders, construction of 
reinforcing steel for reinforced, G. 

Aus 857,973 

Concrete construction, W. S. Shourds 858,227 

Concrete construction, reinforced, C. P. 

Walter 857,775 

Concrete mixing machine, G. M. Pence. . . . 858,017 
Concrete, reinforcement for, W. W. Conard. 858,153 
Concrete reinforcing bar, A. V. Reybum, 

Jr 857,871 

Condenser, F. C. Roberts 857,875 

Condenser apparatus, I. S. Davis 858,285 

Conveyer, belt, E. G. Thomas 857,771, 857,772 

Conveyers, etc., carrying roll for belt, R. 

W. Dull 857,610 

Conveying apparatus, R G & S. Crandall 857,924 

Cooler. See Water cooler. 

Copies, producing multiple and backed, F. 

G. J. Post 858,023 

Cork extractor, R. B. Gilchrist 857,992 

Corn popper, G. B. & J. H. Young, 

858,317, Hn*.;i1« 

Corset, E. B. Adams 858,318 

Cover, receptacle, T. D. McCall 857,7 1« 

Crane, vertical charging. C. L. Taylor... SPS.iys* 1 

Cross tie, J. S. Sctaaeffer KiT.WT I 

Cuff h.lder, L. L. Mallard 858,3011 

Culinary utensil, Leykauf & Bartb 857*12 

Cupola charging mechanism, S. S. Knight. 858,004 
Curling iron, electric, Allen & Hanlon.... 857.569 
Current machine, alternating, R. D. Mer- 

shon 857,953 

Curtain fixture, G. F. Livesay 857.743 

Curtain pole, J. A. Powell 857,829 

Curtain rod ornament, T. Newell 857,858 

Curtain stretcher, Hoffheins & Stanfleld. . 857,623 

Cutting tool, Allen & Johnson 857,710 

Damper controller, jiutvmattc, E. F. Miller. 857,648 

Delivery mechanism, Aeabe & Read 857,962 

Dental chair, L. L. Mallard 858,193 

Dipper mounting, A. L. Becker 857,577 

Directory, telephone, G. C. Odor N57.W12 

Display holder for rugs, E. Brown 857,710 

Display novelty, R. L. Wells 858,313 

Display stand, H. E. Smith 857,763 

Distilling apparatus, M. Llodra 858,346 

Dock, floating dry, E. Gunnell 857.733 

Door fastener, D. Wilde 858,244 

Door fastener, sliding. R. Campbell . .. 857,922 

Door lock, latch knob, L. W. Woodburn 857,705 

Door opener and closer, D. Wilde 858,243 

Door or gate opening and closing device, 

R. B. Browne 858,147 

Door, revolving, C. H. Roeckner 858,028 

Draft equalizer, J. K. Woolcott 857,854 

Drawing and other rolls, machine for rais- 
ing flutes on, G. A. Bates 857,576 

Drawing board, G. S. Manuel 858,194 

Drawing kit. L. Forsyth 858,274 

Dredge moving apparatus, Silver & Bunyan 858,033 

Dress shield, V. G. Alexander 858,249 

Driers, apparatus for maintaining uniform 

pressure in, W. B. Mason 858,089 

Drying furnace. J. Caygill 858,26(1 

Drill feed, E. F. Smith 858,113 

Drill press, multiple, W. C. Toon 857,690 

Drilling machine, J. S. Surbaugh 858,311 

Dumping platform and elevator, combined. 

E. W. Harmon 857,936 

Dye for lakes and making same, monoazo, 

Ernst & Gullbransson 858,065 

Dyeing, bleaching, and sizing cotton warps, 

apparatus for, J. Hartley 858,068 

Dynamo speed governor, E. B. Jacobson... 858,002 

Electric brake, E. Franke 857,729 

Electric circuit controller, M. Schuppe.... 858,222 
Electric machine, direct current dynamo, 

E. C. Wright 858,246 

Electric machine, dynamo, B. T. McCor- 

mick 858,097 

Electric sparks, apparatus for producing, 

W. Marshall 858.196 

Electrochemical apparatus, F. A. Decker... 857,607 
Electrode, storage battery, T. A. Edison. . . 857,929 

Electrolytic cell, A. O. Tate 857,909 

Electrolytic work, lining tanks for, J. F. 

Miller 857,886 

Electromedical appliance, D. R. Overman.. 857,664 
Electroplating apparatus, D. F. Broderick. 858,059 

Elevator guide shoe, H. Donohoe 857,725 

Elevator safety device. R. E. Ackley 858,247 

Engine, F. Hennebohle 857,802 

Engine, J. M. Stadel 857,842 

Engine cooling device, E. B. Harshbarger . . 857,620 
Engine reversing mechanism, gas, W. A. 

Hansen 858,281 

Engine starter, C. J. Coleman 857,599 

Engine vaporizer, explosive, H. O. Westen- 

darp 858,046 

Engines, beating roll for paper pulp or 

other, H. Bennett 858,256 

Excavating apparatus, W. Heffron 858,069 

Excavator, W. R. Martin 857.817 

Expansion tube. O. S. Petersen 858,100 

Explosive, F. E. W. Bowen 857,580 

Explosive engine, L. Iversen 858,071 

Extractor. See Cork extractor. 

Eye guard, flexible, H. M. Tileston 857,689 

Eyeglasses or spectacles, mounting for, P. 

Moews 857,650 

Eyelet varnishing machine, Giles & Tobey.. 858,339 

Eyescope. H. D. Reese 858,213 

Fabric, L. Wertheim 857,968 

Fans, oscillating device for motor driven, 

H. S. Brown 857,787 

Farm rack, combination, Mtrrill & Ran- 
dall 858,347 

Fastener, L. J. Franklin 858,275 

Fastener, metallic. G. W. McGill 857,749 

Feeder, automatic stock, F. B. Piatt 857,827 

Felly, wheel, H. Pataud 858,015 

Fence post. W. M. Ruggli-s 857,835 

Fence post, G. H. Kaufman 858,345 

Fences, concrete post and adjustable 

fastener for wire. A. J. Taylor 858,231 

Fiber cleaning machine, J. Garcia. . .858,337, 858,338 

File, H. Getaz 858,171 

File for papers, E. Stebbings 858,115 

Filter, J. Conversy 858,154 

Fire alarm boxes, device for permitting 
the automatic operation of, L. G. 

Woolley 857,707 

Fire escape, G. J. Pitts 858,210 

Fire extinguishing apparatus, hand, A. G. 

Laurent 858,188 

Firearms, single trigger mechanism for, 

G. H. & W. B. Parkin 857,895 

Fireplace, W. S. Jackson 858,292 

Fireproof door or shutter, H. T. Higin- 

botham 858,287 

Fish scaling and slitting machine, J. M. 

Meredith, Jr 857,884 

Fishing bait, artificial minnow, J. D. Kreis- 

ser 867.883 

Flat iron heating oven. J. G. Redford 857,670 

FUat, J. Willmann 857,703 

Fluii pressure brake, Turner & Blackall.. 857.911 

Fluid pressure brake. Turner & Clark 857,912 

Folding rack for poultry, etc.. P. H. Deis.. 858,159 
Forage treating apparatus, T. H. Mapp.. 858,302 
Fruits and vegetables, apparatus for re- 
moving the skins of. C. D. Monte. . . . 858,094 
Fuel economizer soot cleaner, W. Eichel- 

berger HfiS.,1.14 

Furnace, J. F. Giroux W.Tfili 

furnace, C. E. Garner 858. ISO 

Furnace, J. M. Heverly K5H.2H6 

Furnace construction, F. E. Stinehfleld. . . . 8ST.6AS 

Furnace fire pot, Hohenadel & Kline KNT KO+S 

Gage wheel. A. W. Howell 858,200 

Game apparatus. W. S. Haynes fl57.87fl 

Game counter. G. B. Risley WS.02T 

Garden implement, C. S. Stevens 861,084 
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Automatic 
Cross 
Feed 



Foe* and 
Power 
Screw Catting 

Lathes 



FOR FINE, ACCURATE! WORK 

Send forCatalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. V., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, o. 

BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 123» 
Price 10 cents. F»r sale by Munn & Co. and all news, 
dealers. Send for catalogue. 



The Clipper Cup 

13^ Its triangular shape prevent 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers toge tier. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

" Seed 10c. for aarnplebox of 300 ; or 20c. for clips and desk tray. 




AGOOD IMYESTMEWT 

For Si. 75 we will send by erpresa (not prepaid), 
complete N. D. Outfit with fallinstruc- 
tions for learning 

TELEGRAPH 
OPERATING. 

A fascinating study 
that will enable you 
to earn good wages. 
Send for our catalog. 
ExFablixhed 1879. 
J. H, UcyMtLi- & Co- Inc. 30 Park Place, New York 




BURNS* Adjustable Telephone Holder and Extensible Bracket 

Send us $3.75 to cover costofBracket ^_^|^t t'oi Hat top or 

and transportation charges,andwe will ^^H j^k j._- LJ tujj deelcB. 
send you one of these brackets. It for ^^P^_J ■ H&S largos! t&- 



any reason you do not like it, you may 
return to us and we will refund your 
money. We will send you upon re- 
quest, free, bulletin No. 137Y. 
It tells also of our complete 
Telephone Exchanges. 



at IK tii,!.. 




American Electric Tel* phono Co., «i-il)U t« titiOO State St., Chicago 



'Chemical Analyses 

Industrial product examined and working 
formulas provided, processes improved, coun- 
*atftnd expert wlduiite. A ftfljiof orcu, alloy n, ater 
and funis, etc.. etc. In ybe tor a assists d; lnatmcXioi). 
Established 1882. Monadnock Laboratory, Chlcaoo. 




FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9- in. to 13-ln. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe, CatahQ. 
W.F. JUNO. BARNES CO. 

Established 1872. 
1999 Ruby St., Rockfobd, 1i,l. 
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Asb&stos and Magnesia Products 

STEAM PIPE AND BOILER COVERINGS. "j-M" ASBESTOS ROOFING. 

ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 

ASBESTOS FIRE-RESISTING CEMENTS. KEYSTONE HAIR INSULATOR. 

ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 

M. W. JOHNS-IHANYILLE CO. 

New York, Milwaukee. Chicago, Boston, Philadelphia, St. Louis. Pittsburg, Cleveland, New Orleans, Kansas 
City, Minneapolis, San Francisco, Los Angeles, Seattle, London. 
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The glorious 4th is all very well in its 
way, but the constant Boom! Bang! of can- 
nons and firecrakers makes headaches and 



jumpy nerves. 



DRINK 



and the headache will vanish — the jumpy nerves will be calmed 

and you will enjoy the 4th instead of wishing you were in 

the country. 

Coca-Cola is full of vim, vigor and go — is a snappy drink. 

Thirst-quenching, delicious and refreshing. 

5c— Sold Everywhere — 5c. 

Guaranteed under the Pure Food and 

Drugs Act, June 30, 1906. 

Serial No. 3324. 



SKIDOO! Ma ne 



Engine 




2 to 3 H. P. Bare Engine} 



Swiftest, most powerf ul, efficient aod 

reliable 2-Cycle engine of its size on 

earth — entirely new design, improved 

_and perfected inevery detail — makes 

.: . i . little launch from an ordinary 

r"w-l-.-'i! C':l1.i'!'-. describings 11 sizes FREE. 
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Belle IsleMotorCo. *\t Detroit, Mich 



Keystone Well Drills 




for Artesian and Ordinary Water 
Wrils ; Mineral Prospecting anil 
Placer Testing for >redpera ; 
Deep Drilling for Oil and Gaa ; 
Contractor'sBLiSt Hole Drilling, 
River and Harbor Exploration, 
etc- Our five catalogs are text- 
books in these Imps. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa, 




The BARKER MOTOR 

has from the 6rst shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details makeit 

THE LEADER OF ITS CLAbS. 



C.L Barker, Norwalk, Conn. 



Kerosene Oil Engines 
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Marine, Stationary, Portable 

NO D ANGER. Maximum Power, Light- 
est Weight, Simple. Reliable. Economical. 
No Batteries, Self Ignitiou by Compres- 
sion. Fully guaranteed. Write for Cata- 
logue S. A. ff^~ No charge for packing. 

INTERNATIONAL OIL ENdlNE CO. 
38 Murray St., New York, U. S. A. 



Little Giant Planer 

MATCHER AND HOLDER 

patent adjusting feed dtvice ac 

comjlishes fast clean work, 

in both hard and aoft wood. 

and with economy. Send 

for our catalog with prices. 

JOSIAH R088 MFG. CO. 

14.W Hlagara Street 

Buffalo, H. Y. 

Manufacturers of WoodworldneMachineryand Inclined Band Saw Mills 
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>rfc handle* nicltlod ruaV 
I neat. Satisfaction Guar- 
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I lii-iiulnr vrthji! $4tn $Et» out 
H|n*cEml Hnta cut price only 

t; bj clprcMH prepaid 21 o ei 

trOu, Send for large cat price free catfttaa 
Locale And sporting aoodj 



U ^^ Sl.fflJ; br eipre««» prepaid 21 o &t* 
■'! '*r ^ r ' L Her.ji.1 for lame cat price tr 
E^_%rYm« of fl»hlnu tiwltl* and aport 

THlVtMesUKESOcpTF a6 Chicago 



Garment hanger, E. Mayer 857,645 

Garment, storm, I. V. Benolt 857,578 

Gas apparatus, water, J. M. Rusby 857,78(1 

Gas burner, natural, H. M. Leps 858,189 

Gas engine, two cycle, F. von Handorff... 858,280 
Gases, apparatus for treating noxious, A. 

C. Day 858,082 

Gasket cutter, &. T. Miller 857,847 

Gate, C. E. Rife 857,834 

Gate, C. J. Van Valkenburg 858,042 

Gear adjusting mechanism, A. J. Benton . . 857,783 
Gear cutter framing, H. E. & E. G. Eber- 

hardt 858,104 

Gear, machine for making worm and spiral, 

W. K. Liggett 858,081 

Gear, variable speed transmission, P. F. 

Foley 858,336 

Gearing, changeable speed, A. L. Muren... 857,958 

Gearing, speed changing, P. A. Bredsvold.. 858,058 
Generating and carbureting apparatus, V. 

Mlllior 858,092 

Glass, feed out device for molten, J. H. 

Lubbers 858,085 

Glass holder, looking. F. B. La May 858,080 

Glass pressing and blowing machine, Hen- 

ning & Beeson 857,803 

Governor, Andrews & Jackson 858,320 

Grain bag holder, W. R. Mosher 857,820 

Grain binders, back wing support for, C. 

Maul 857,950 

Grain fender, Dean & Hall 857,874 

Grain separator, W. Koester 858,294 

Grease cup, J. Powell, reissue 12.666 

Grease cups, device for filling, H. S. Erd.. 858,167 

Greenhoftse bench, R. O. King 858,187 

Grinding mill, A. M. Dellinger 858,267 

Gun fire, instrument for measuring and 

correcting errors of, J. L. Latimer. . . . 858,297 

Hammer, pneumatic. J. C. McCaveny.... 858, 2t0 

Hammock support, W. H. Morehouse 857,819 

Handle. See Tool handle. 

Handling material, device for, T. B. Rice, 

Jr 857,673 

Hanger, R. W. Beaton 858,140 

Hann»nic horn, R. J. Smith 857, 765 

Harness, W. H. Sneed 858,114 

Harness attachment, B. A. Adams 857,916 

ftrow, J. E. Arnold 857,711 

Harvester (trimmer), cane, J. D. Cooper. . 858,061 

Hat, A. Mayer 857,644 

Hat frame machine, W. B. Foster 858.168 

Hat guard, L. Weaver, Jr 857.776 

Hat pin, Gaskell & Vale 857,614 

Hat pin, J. Thomas 858,118 

Hay press, J. Dain 857,604 

Heating apparatus, F. A. Delph 857,795 

Heating appliance, domestic and industrial, 

C. J. Roui 858,105 

Heel, spring, A. F. Luzzi 857,816 

Hinge for window screens, B. F. Douglass. 858.269 

Hoisting machine, D. Arthur 857.972 

Holder, M. H. Hart 857,998 

Hollow vessels, forming seamless metallic, 

J. H. Gault 857,616 

Hooks and eyes, carrier plate for, J. W. 

Granger 857,731 

Horse hoot, J. Fennell 858,272,858,273 

Hydraulic transmission device, W. C. 

Schwarz 858,109 

Hydrocarbon burner, T. Muehleisen 857,652 

Hydrocarbon burner system, B. F. Jackson. 857,808 
Ice producing apparatus, D. D. & P. J. 

Sprague 857,841 

Index or I?'- - "J. S. Harde 858,340 

Indicator, , JMU ,t,Lt,«- as Lake 857,857 

Induction coil, M. W. Brinkmann 857.866 

Injector, S. L. Kneass , . . 857,882 

Injector, hypodermic, D. S. Reese 858,025 

Internal combustion engine, A. B. Good- 
speed 857,730 

Iron, bending cast, B. S. Cowles 857,983 

Iron or steel, treating, F. M. Becket 858,326 

Jail cell, J. B. Smith 858.309 

Jewel mounting, A. A. Boismaure 858,057 

Journal bearing and making same, D. H. 

Stewart 857,845 

Journal box, S. H. Campbell 857,597 

Journal box, adjustable, F. E. Buxton 857,788 

Journal box lid, J. S. Patten 858,208 

Key or wedge, tool head attaching, C. H. 

Booth 857,863 

Knee pad, W. R. Chambers, et al 857,719 

Fnee protector, I. D. Larsen 858,296 

Knitting machine, circular independent 

needle, C. A. Santmyers 857,836 

Ladder, extension, F. A. Bobbitt 857,785 

Lamp, O. S. Atterholt 858,251 

Lamp and air carbureting apparatus there- 
for, safety, Suter & Wayman 857,769 

Lamp fitting, electric, J. Dugdill 857,928 

Latch, F. W. Merriweather 858, »91 

Lath boards, machine for making, H. R. 

Karstens 857,738 

Lath, plaster, Farrington & Burchard 857,611 

Lathe, F. J. Barnett 858,358 

Laundry registering device, T. O. Branch.. 857,590 

Legging, M. Rosenwasser 857,963 

Lens grinding machine, F. M. Clark 857.791 

Letter sheet, separable double, M. A. 

Howe 858,(101 

Level and plumb, combined, W. A. Gib- 
son ■ 857,991 

Level ana triangle, combination band, W. 

Thorburn 857,687 

Level and triangle, hand, W. Thorburn 857,688 

Level, plumb, F. M. McLeroy 857.89L 

Life lines, means for projecting and anchor- 

ine, Meyer & Rojts 858,t09 

Lightning arrester, J. V. E. Titus 857 849 

Linotype machine, R. M. Bedell 858,141 

Liquid fuel burner, E. D. Schmucker 858 220 

Liquid fuel burning apparatus, F. E. Nelson 857,657 
Liquid separator, centrifugal, Decker & 

T . Shaw 857,794 

Liquid weighing or measuring machine, F. 

O. Hague 857,996 

Liquids by compressed air, method and 

apparatus tor raising, R. Stirling 857,768 

Liquids electrolytically, apparatus for treat- 
ing, A. O. Tate 857 910 

Loading apparatus, E. Rosenvall 858.218 

Locomotive, electromagnetic, J. L. Potter. 858,211 

Log loader, J. R. McGiffert 857,654 

Log loader frame, J. R. McGiffert 857,655 

Loom harness motion, C. H. Atkins 858 136 

Loom, jacquard, S. Smith 858,035 

Loom shuttle and bobbin tensionicg means 

therefor, C. H. Atkins 858,137 

Loom warp let off mechanism, C. H. At- 
kins 858,138 

Loom warp stop motion, wire weaving, C. 

H. Atkins 858,139 

Loom weft fork and slide, F. D. Ches- 

borough 858.151 

Looms, cloth take up mechanism for, C. 

H. Atkins 858,052 

Looms, heddle for weaving, J. Grob 857,732 

Loop and stud connection, J. H. Pilkington. 857.901 
Loose materials, apparatus for reclaiming 

B. H. Messitcr 858,008 

Lunch box, folding, M. A. Oilman 858 278 

Mail matter, pick up table for, Gasman & 

Lynch _ gg^ ggp. 

Malting and pneumatic drying apparatus] 

pneumatic, F. H. C. Mey 857,954 

Manicure implen.enc, W. J. Carroll 857,790 

Marble working machine, J. R. Peirce 857.898 

Massage apparatus, F. Schmidt 857,761 

Match making machine, H. Beeg 857.861 

Measuring a:id mixing machine, A. Lanquist 857^742 
Measuring electrical resistance, apparatus 

for, S. Evershed 858,335 

Mechanical movement, F. H. Richards.... 857,832 

Mechanical movement, F. J. Ziegler 858.049 

Medical battery, C. W. Taylor 858.117 

Metal bending macnine, H. M. Smith 857,764 

Metal, rocker press for shaping, C. A. & 

C. F. Murdock 858,096 

Metal sheet wrapper, H. E. Marks 857,744 

Metals, apparatus for electrolytic deposi- 
tion of, Harrison & Day 858,341 

Meter, W. J. M i vbray 858.01 1 

Micrometer gage, G. Kohlhaas 857,810 

Mill. See Grinding mill. 

Mining drill post, coal, P. Rommes 858.217 

Mirror, hand, J. Komorous, Jr 858.079 

Mirror support, F. N Coffman 858.152 

Molding machine. F. W. Hall 857,997 

Monolithic hollow objects, apparatus for 
and method 'of continuously making, 
J. M. Boyle , 857,588 



i6 



Scientific American 



July 6, 1907. 



csftzmTZi 



%2z 



Motor Cars 

Model M, 4 cyl., 50 M. P. Model L, 6 cyl., 75H. P. 

Have Earned their Present 
Popularity by Consistent 
and Satisfactory Perform- 
ance in the hands of 
National owners 



t 



I,et us mail you a catalogue and our 

booklet '•'s^v 

"What owners say about /fitttia?\ 

their Nationals." !h&'3d 

NATIONAL MOTOR VEHICLE CO. ' 
1019 E. 22d St., Indianapolis, Ind. 



MerobersAmerican Motor Car Mf n 



so., N. 



AVOID 

UNSEEN 
DANQER 




20th CENTURY 
DISINFECTANT 

Insures a healthy borne, stable, hen 

house, dotfKennel,pigpeu 

or outhouse 

Is AIon*poisonous 

Used everywhere with perfect safety 

Send Sor facts 

NATIONAL CHEMICAL CO. 

328 E. 13th St., Anderson, Ind. 





Motors 



] H. P. 150 lbs. 
H. CURT1SS 



for airships and other pur- 
poses where liehtand power- 
ful enirines are required. 
1 to 8-cyllnder. 3Jtf to 40 H 
P. Adopted by War Depart 
menf. Send for catalogue B 
MANUFACTURING CO. 



llammondsport, N. Y. 




SPRINGFIELD 

MOTOMETER 



"Made Right" 

" Proved Right" 
" Stays Right" 
" Price Right" 
Does not wabble on rough 
roads. 
Easy to read. 
Simple construction. 
25 years' reputation back of 
its manufacture. 

50-Mile Size, $45.00 

60-MIIe Size, 50.00 

W ith fittings for any car. 

Send for Booklet " Facts." 

R. H. SMITH MFG. CO. 

Springfield* Mass. 



Torpedo Swimming Jacket 

Non-absorbent vegetable 
fibre, covered with special 
waterproof material. Will 
not water-log. Willfloat4oo 
pounds live weight. Sample 
prepaid mail, 90 Cents. 

CHICAGO FLAG ®. DECORATING CO. 

2 to 10 Fulton Market* Chicago 




MARINE MOTORS 



f) 1 61 ft JCC !*i< MVct Im Mamie MoftH* 
£2 n * T* VV' " r( * iJuiplBj uuMoLb, ijukt. 

«j«T Iv stirl [mwrffut - rn'fcl MIX... HlPtm. iu 'litf 

wnrtJ at maj M&W. f'rfcw hu-Luiim full Ikb, vqmp- 
BipifL Tuailr to EiuUlL Incl tijlriif prep* List lit it I, 
nAl. taLu-rla-. AiiBtnc hnrn-. f iU Ci *"J''^t "1". "Jl. 
h.rfwi for tmaim\nt to bcitt, nn>| trirrythiin! M 
■wpt KMothu Unit JinJ piping. It U Q $QEk 
Cnlftloeiw Of atl riut ■Hht TiTl, | 2 n*r ■ OJ 
Th*pf>rMp I>rrfW.[.,n lMi.rr<i„ l'lllt M <■* . Drttv*, tfhfX 



Cushman 




SH.P. Wetjrtil 18S lot. 



The Man Who Gets 
THE MOTOR 

I niust invest tnough money to insure 
Good Material and Workmanship. 
Cuataman Motors have ground cylin- 
der*, pistons, piston rinpa and crank 
sliafta, crank and piston pins hard- 
ened, gas tight adjustable bearings. 
A]l parts finished according to mi- 
crometer measurements andareinter- 
i*h angenble. Write for CataWue If 
interested. Engines from 2 to U h.p., 
2-cycle, light weight, easy starting. 
Cnshman MotorCo., Uneoln, Neb. 



ELECTRICITY 

.liii Oldest and best school In the world 

v VViiliVy j teaching ELECTRICITY excluslye- 
V\MiWVM/y> '? Com se complete 

xSXlJ!fxf ITSr OTVE YEAR 

^h^ ~m Students actually construct Dyna- 

^^< I mos, motors and electrical instru- 

^^S. I ments. Graduates hold good posi- 

■anaa^nVaA V^ tlons. 15th year opens Sept. 25. Send 

^** for free catalog to Bliss Electrical 

School, 214 Q Street. N.W., Washington, D.C. 



Monolithic hollow objects, apparatus for 

continuously making, J. M. Boyle 857,587 

Monolithic hollow ohjects, means and method 
for continuously making tube lined, 

J. M. Boyle 857,589 

Monolithic objects,, apparatus for continu- 
ously making, J. M. Boyle 857,588 

Mop wringer, J. D. Carter 858,150 

Motor control apparatus, G. W. Euker.... 857,797 
Motors and other vehicles, means for pre- 
vention of skidding or side slipping of, 

H. Turner 857,774 

Motors, fuel feeding device, for internal com- 
bustion, H. J. & T. E. Podlesak 858,022 

Motors, means for automatically timing the 
spark for producing ignition in explosion, 

A. E. Brillie 857,715 

Motors or the like, apparatus for auto- 
matically starting explosive, L. A. C. 

Letombe 857,439 

Music leaf turner, J. O'Connor 858,204 

Musical chord indicator, C. A. Miller 857,955 

Necktie fastener clasp. F. E. Wicking 857,701 

Needle bolder, L. C. McNeal 857,824 

Nesting and brooding box, J. W. Bradford. 857,921 

Newspaper bolder, J. J. Dettwyler 857,608 

Nickel contained in basic nickel precipitate, 

recovering the. H. H. Dow, et al 857,927 

Nose guard, W. H. Relsner 857,758 

Numbering and dating machine, E. G. Bates 857, 97S 
Numbering machine, band, H. P. Hamburg. 857,934 

Nut lock, W. Atkins 857,573 

Nut lock, J. B. Purl 857,755 

Nut lock, R. D. Baker 857,782 

Nut lock, J. J. Pott'.r 857,828 

Nut lock, H. C. Werner 858,045 

Nut lock, A. J. Logan 858,191 

Nut, lock, A. W. Carlson 857,869 

Ore slimer, P. H. Craven 858.282 

Organ pipe, F. I. White 857,98'.) 

Ornaments, machine for inserting, T. L. 

Sherman 857,830 

Oven, baker's C. W. Heller 858.000 

Oven door, F. J. Albrecht 858.132 

Oven, rotary baking, F. R. Barnbelsel 858,053 

Ovens, combined bearing and steam feeding 
mechanism for rotary bake, F. R. Barn- 

beiseL 858,323 

Overshoe, S. Scbwarzscbild 858,031 

Package carrier, J. W. Clark 857,720 

Package for implements, A. W. Stephens 857,767 

Packing, metallic. H. Thompson 858,119 

I'ackinfr, rod. W. Sudekum 858,037 

Pad. See Collar pad. 

Padlock, permutation, H. Handler 857,935 

Paper bag macbin?, E. C. Westervelt 858.047 

Paper hoses, making. E. H. Taylor 858,23:i 

l'aper coating machine, M. Cantlne 858.149 

Paper fastener, metallic, G. W. McGill 857,748 

Paper banger's tool, W. U. Coltbar '857,600 

l'aper marbling machine, J. W. Newbery, 

et al 858,203 

Parasol top, W. H. Perkins 857. 66S 

Paring machine, fruit, D. F. Hunt 858,341 

Pea shelling machine,' A. S. Adam 858,248 

Peat, etc., into blocks or cakes, machine 
for forming and compressing, M. C. 

Sbarpneck 858,352 

Peat machine. M. C. Sbarpneck 858,353, 858,354 

Pebble mill lining, M. F. Abbe 858,12!) 

Peeling of fruits and vegetables, C. D. 

Monte 858.095 

Pen and pencil clip, J. H. Pilklngton 858,021) 

Pen, drawing, W. u. Phillips 858,35" 

Pencil sharpener, P. E. V. Baines 857,574 

Perforator, loose leaf, L. M. Morden 857.88.S 

Phonograph attachment, C. L. Holm 858,184 

Photographs with any desired background, 

production of, F. J. Discbner 858.162 

Photographic focal plane shutter, L. Borsum 858.140 
Photographic printing machine, W. T. Mead 857,952 

Piano pedal, O. Lestina 857,638 

Piano pedal, self-playing grand, J. W. 

Darley, Jr 858,263 

Picture projecting machine, life motion, O. 

T. Welser 857,697 

Pie machine, F. Deuerllng 857,601) 

Pipe connection. H. Mueller 857.950 

Pipe couplings, clamping ring for, J. Clark. 858.30') 

Pine cutter, C. Wabnsledler 857,694 

Pipe- joint, J. P. Putnam 857.90." 

Pipe wrench. G. Nicholson 857,825 

Pipes, etc., magnetic drawing apparatus for, 

Baehr & Lynch 857,850 

Pivot connection, F. H. Richards 857,831 

Planer, floor. C. T. Leimbacb 857,941, 

Planter. Fidler & Llngenfelter 857, 79f- 

Planter, corn, R. S. Carr 857,789 

Planting machine, B. C. McCoy 858,201 

Plastics, gravity tamping and molding ma- 
chine for, Taylor & McClure 858.232 

Plate lifter. A. E. Phillips 857,899 

Plow, G. Wiard 851.852 

Pl.w, S. V. Weeks 857,967 

Plow heel, 'i. H. Hilley 857,804 

Plug and receptacL fused, Hatzel & Mor- 

ley 857,735 

Pole arm, wrought metal, M. E. Harrison. 857,938 

Post driver, C. Bandimere 858.322 

Power brake, mechanic.* L. Ptingst 857,752 

Press releasing mechanism, bundling, C. F. 

Anderson 857,918 

Pressure, apparatus for maintaining uni- 
form, W. B. Mason 858.08S 

Primary battery, C. E. HIte 857,880 

Printers' chases, and forms, auxiliary sup- 
port for, J. F. Horn 857.807 

Printing films, inking. B. Day 858.158 

Printing press, W. M. Clark 857,721 

Printing presses, offset web feed mechan- 
ism for. G. H. Pierce 857,753 

Propeller, boat. C. A. Moline 858,010 

Propeller, marine, Robinson & Bennett.... 858,215 

Propeller wheel, H. J. Perkins, reissue 12,665 

Propelling and steering meenunism for air 

ships, A. H. Malloy 857,949 

Propelling boats, means for, W. G. Busse. 857,863 
Pulverizing and grinding mills, air separa- 
tor for, J. W. Fuller, Jr 857,988 

Pulverizing or grinding mill, J. W. Fuller, 

Jr. ....' 857,932 

Pump, air, F. E. Ten Eyck 858,031) 

Pump rod coupling, 0. H. Nichols 857.659 

Punching machine, W. Febr 858.0110 

Puzzle, R. W. Kemp, Jr 858,071 

Radiators, manufacturing, Briscoe & An- 
guish 858,258 

Rail fastening device, Flamache & Gernaert 857,987 

Rail joint, G. J. Becker 857,860 

Rail joint and antlcrecping device, F. M. 

Volk 858,235 

Railway brake, H. A. Coleman 857,79'' 

Railway frog, R. E. Einstein 8S7.9:il> 

Railway rail. A. King 857,741 

Railway rail and rail base plate, com- 
bined, F. E. Abbott 857,781 

Railway rails, bridge and gage plate for, 

F. E. Abbott 858,780 

Railway switch, automatic, J. G. Ryan 858.219 

Railway tie, metallic, D. P. McQueen 857.656 

Railway track construction, J. H. F. Sbulze 858,110 
Railway track fastener, W. H. Walden... 858,124 

Ratchet wrench. J. L. Scbad 858,030 

Razor blade bolder, T. F. Curley 858.155 

Razor strop and case, combined, J. L. Reed 858,307 

Reamer, B. M. Nuzum 857,661 

Reamers, apparatus for restoring worn out, 

R. S. Fetter 857,877 

Receptacle closure, A. L. Welssentbanner 857,698 

Refrigerator, R. E. Miller 857,887 

Refrigerator and water cooler, combined, 

E. Keene 857,944 

Rein holder, C. S. Chaffee 857,87:: 

Roach trap, A. G. Day 858.157 

Rock crusher, E. A. Hoi 857,940 

Rock drill, J. B. Marshall 858,195 

Roofs, gutter and valley trough for, H. 

Cooper 857,601 

Rope tblmble, G. C. Brown 857.717 

Rotary engine, W. (_. Kelly 858,073 

R.tary engine, M. Bey 858,144 

Ruler, blackboard, M. C. Benedict 858.254 

Saddletree, J. Bevan 858,»55 

Safe lock, E. A. Siegfried 858,111 

Safety elevator, G. L. Wheeler 857,699 

Sap collecting apron and receptacle, sheet 

metal, E. R. Philip 858,305 

Sap cup book, T. A. McGregor 857,823 

Hap receiving apron and receptacle, Stoll- 

berg & Philip 857,847 



SKIDOO! 

The 2-Cycle-Engine-Sensation. 
of the Yea.r 

Entirely new and improved design, perfected in every detail — 
excels all others in neatness, compactness, simplicity and strength, 
and challenges the most critical comparison with any other engine 
of its class in actual operation under the most trying conditions. 



Patents 
Pending 




2to3H.P. 

BARE 

Engine 




COMPLETE ENGINE 

With Fresh Water Boat Fittings, . . $39.90 
With Salt Water Boat Fittings, . . . 43.90 

The swiftest, most powerful, efficient and reliable engine of its 
size on earth. Makes a speedy little Launch from an ordinary 
Canoe or Rowboat. Drives 14 to 20 ft. Launch, with load, 6 to 10 
miles an hour. Ample power for use as an auxiliary in 35 ft. 
Sailer. Easy to install and operate. Reversible — runs either way. 
Perfect speed control — unfailing endurance powers — economical 
and safe — runs smoothly, steadily and quietly — never skips or 
backfires — starts without cranking. Runs on Gasoline, Distillate, 
Kerosene or Alcohol without change in equipment. Strong and 
durable — sold under 5 years guarantee. 

Complete Catalog illustrating and describing our full line of single and 
double cylinder marine engines, sent Free to any address on application 



BELLE ISLE MOTOR CO., Dept. 18, 



DETROIT, MICH. 
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What a 
Watch Number Signifies 

The number of a watch movement means but little 
in an ordinary watch. In a HOWARD Watch it 
stands for the life work of the best watchmakers in 
the world. 
Not only is the number of the movement of vital 
significance, but likewise the number of the case. 
Together they form the basis for the most definite guar- 
antee ever made for a watch. Every 

OWA/to 

WATCH 

is so exactly constructed and adjusted that it must be put in its own ease 
by the makers and again adjusted until even the slight variations naturally 
caused by casing are corrected. Thus you see the important relationship 
between the number of the movement and the number of the case. 

When you buy a HOWARD Watch— no matter where you f~"*~*~ 

buy it or whatits price — it comes to you, works and case as one, 
in a velvet-lined solid mahogany cabinet, accompanied by Cer- 
tificates of Guarantee based on the numbers of case and move- 
ment, with the fixed price at which the watch must be sold. 



HOWARD Watches are made in men's sizes only. Prices 
range from 535 fo 5150, the difference RSjjnoT in < grade of 
materials or workmanship, but in qualify ofcase, number of 
Jewels, and adjustments. 



•KH, 



"Watch Wisdom" FREE. 

Wewantyou t oh uvea free copy of** Watch Wis. 
dom," a mlehty Interestlna book which tells more 
about time than you ever knew before. It's written 
by Elbert Hobbard. Write to-day. 



F, HOWARD WATCH COMPANY, 
South St., Watt ham, Mass., U.S.A. 



How to Build a Hydroplane Gliding Boat 

A simply-worded, clear description of the construction of the hull of a hydroplane 
gliding motor-boat is published in Scientific American Supplement 1641. Working 
drawings giving full dimensions accompany the description. 

The boat is easily built and wonderfully fast. Price of SUPPLEMENT 1641 ten 
cents by mail. 

Order from your newsdealer or from 



MUNN & COMPANY, 



361 Broadway, New York 
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Instructive Volumes 



Scientific American 
Reference Book 

l2mo. 510 Pages* Illustrated* O Colored 
Plates. Price $1.50* postpaid 

Tbe result of the queries of 
three generations 01 readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
tera ol interest t o everybody. 
The book contain b 50,000 facts 
and is much more complete 
and more exhaustive than 
anything: of the kind which 
has ever been attempted. The 
'-Scientific American Refer- 
ence Book " has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been *rawn from over one ton 
ot Government reports alone. 
It is a book of everyday refer- 
ence—more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty yearB of experi- 
cnco aluu* hp.ve made it possible for the publishers of 
tfceSCTEKTiriC American to preaent to the purchasers 
Ol tJilB book » 'remarkable aggregation of information. 




Home Mechanics 
for Amateurs 

This book has achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4.000 copies has been 
ordered. It is hy far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the ** only ' way 
—at small expense. It will 
pi-ove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only acent-the 
book $1.50. postpaid. If the 
boob could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day, 

390 Pases 3^6 Engravings Price $1.50 




TWENTY-THIRD EDITION 

Experimental Science 

By GEORGE H. HOPKINS 

Revised and Qreatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 9C0 Illustrations, Cloth Bound, Postpaid, 
K.001 Half Morocco, Postpaid, $7.01. 
BXPKU1MBNTAL 8C1ENCK is so well known to 
many of our readers that it is h ardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore* that a good deal of 
new matter should be 
added to the work in 
I order to make it thor- 
| •ughly up-to-date, and 
with this object in view 
| some 300 pages have 
J been added. On ac- 
F count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




A Complete Electrical 
Library 

By Prof. T. O'CONOR SLOANE 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box. as 
shown in cut For the 
student, theamateur, the 
workshop, the electrical 
engineer, schools and. 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 
lS8page-s, . . . $1.00 

Electric Toy Making, 140 
pages, $1.01) 

How to Become a Suc- 
cessful Electrician, 169 _ 
pages $1.00 J 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity SimpliBed, 158 Five volumes, 7,300 popes 
Pages $1.00 and over ISO Ulustratwns 

A valuable and indispensable addition to every library. 
OUR GREAT SPEUIA1, OFFER.— We will 

sen* prepaid the above five volumes, handsomely bound 
in blue cloth with silver lettering and inclosed in aneat 
folding box, as shown in the illustration, at the Special 
Reduced Price of $5.00 for the complete set. The 
regular price of the five volumes is $7.00. 




The New Agriculture 

By T. BYARD COLLINS 

12mo, 374 Pases, 160 Illustrations 

Cloth, price. $2.00 

Thisnew and valuable work sets forth the changes 
which have taken place in American agricultural me- 
thods which are transforming farm life, formerly so 
hard, into the most independent, peaceful, and agree- 
able existence. Farm lire to-day offers more induce- 
ments than at any previous period in the world's history, 
and it is calling millions from the desk. The'present 
work is one of the most practical treatises on the sub- 
ject which has ever been issued. 

The latest and best book on the subject. Contents: 
I. The New Call-to the Farm. -II. The New Soil - 
Irrigation— III. The New Fertilization-IV. The New 
Transportation.— V. New Interests. — VI. New Crea- 
tions— VII. New Varieties. —VIII. New Practice.— IX. 
New Machinery.— X. The New Inspiration, 
By Special circular of contents of tkesevolumes sentfree. 

MUNN & CO., 361 Broadway, New York 



Sap receiving receptacle and apron, F. Ru- 
"dolphi 

Sap receptacle or vessel, sheet metal, C. 
Stollberg 

Sash fastener, D. Wilde 

Sash operating device, window, C. Brown. . 

Saw guide, O. F. Giffin 

Saw guide, band, J. J. Callahan 

Saw swage, J. Hanchett 

Sawmill set works, A. C. Osborn 

Scale lever, J. B. Paige 

Scale rack, adjustable, C. W, Worthing- 
ton 

Scarfing machine, C. F. Stackpole 

Scissors, pocket tool, F. W. Klever 

Screen. See Windo',7 screen. 

Screw lock, set, H. C. Werner 

Screw machine, G. H. New to 



Seal, metallic envelop, A. Schorno 

Sealing device, bottle, F. W. Hall 

Seaming machine, pipe, W. F. Norman.... 

Seed, treatment of cotton, I. Kitsee 

Set ring, G. H. Best 

Sewer pipe, J. M. Phelan 

Sewing machine attachment, E. ». Harris 

Sewing machine, buttonhole, E. B. Allen. . 

Sewing machine, carpet, E. B. Allen 

Sewing machine for producing scalloped 
tucks, A. H. De Voe . . . t 

Sewing machine, .emstitch, J. C. O'Reilly . 

Shade roller m.unti~£, J. J. Bloomer 

Shaking bolt, W. B. Howard 

Shears, A. N. Eastman 

Shelf or rack, G. E. »ean 

Shelf, window, R. B. Smart 

Ships with coal or the like, appliance for 
loading, W. Bisset 

Shoe, E. Hayes 

Shoe fitting appliance, C. W. Schell 

Shot, making, T. E. Reddy 

Shoveling boara, D. Wilde 

Shut off, automatic, J. G. Hall 

Sign, metal, M. Mayer 

Signal, H. W. Eden 

Signaling system for alternating currents, 
L. H. Thullen 

Skate, B. A. Cure 

Skimmer, J. F. Irby 

Skirt hanger, J. C. Liberty 

Skirt supporter, placket closer, and waist 
holder, combined, R. S. Valentine. . . . 

Smoke consuming furnace, T. Murrin 

Smoke in stoves and furnaces, apparatus 
for consuming, C. J. Rous 

Snake, etc., artificial, J. N. Brown 

Soap, manufacture of, P. Krebitz 

Soap, tag rest for, L. C. Allen 

Soldering caps on cans, machine for, Harfst 
& Prater 

Soldering iron holder and heater, C. Som- 
mer 

Spark and soot arrester, R. Wagenschieffer 

Sparking plug, W. B. Hayden 

Spectacles, motor goggles, and the like, F. 
G. Shaw 

Speed and power transmitting device, 
variable, T. Scheffler 

Speed changing mechanism, C. J. Reed. . . . 

Speed regulating mechanism, G. F. Leiger, 

857,636, 

Spring cushion work, M. A. Phelps 

Stairway, F. B. Modjeski 

Stamp or label affixing machine, T. C. Hook 

Staple puller, H. Breiding 

Station indicator, H. L. Keeler 

Steam generator, M. Connor 

Steel dies, producing, G. F. Diez 

Steering engine, F. D. Patten 

Steering gear, E. Huber 

Stick feeder, W. H. Waldron 

Stocking, F. W. Lum 

Stone cutting bit, C. N. Johnson 

Stone dressing machine, W. H. Van Sickel. 

Stove, L. Miller 

Stove, heating, W. Heuermann '.....' 

Stud, P. Dosch 

Sulfate crystals, recovering, F. H. Daniels, 
et al 

Swing, F. F. McCaulley 

Switch, C. E. Frye 

Switch, A. C. Higginbotham 

Switching device, A. M. Haubrich 

Syringe, fountain hypodermic, Kennerly & 
Stockwell 

Syrup dispensing apparatus, F. H. Lippin- 
cott , 

System lock, H. P. Townsend 

Table for kitchens, combination, T. Druz- 
bach 

Tachometer, W. L. Bryant 

Tack and nail puller, R. R. Smith 

Tag and seal, combined, J. A. Daugherty.., 

Tag, jeweler's, C. T. Wittstein 

Tag, marking or pin, Bishop & Mapes.... 

Tail holder, A. B. Allen 

Talking machine, D. Kline 

Tan vats, apparatus for mixing liquor in, 
G. Place 

Tank. See Water tank. 

Tank switch, electric, J. T. Anderson. . . . 

Tap holder, ». Kihlgren 

Target throwing J -ap, E. W. & A. J. Rey- 
nolds 

Telegraph line, duplexing, I. Kitsee, re- 
issue 

Telegraph repeater, W. Rogers - 

Telephone exchange, automatic, N. E. 
Norst rom 

Telephone switch, automatic, C. M. Thomp- 
son 

Tennis net, J. C. Chapin 

Test materials, principally for compression, 
machine to, A. Gagarine 

Thermometer case, antiseptic, Kennerly & 
Stockwell 

Thermostatic spring, Wurmb & Baumann . . . 

Thill coupling, H. H. Weigart 

Thread fastenings, machine for forming 
knotted, C. M. Horio 

Threads, manufacture of silk like, R. Llnk- 
meyer 

Threshing machine band cutter and feeder, 
H. J. Wiese 

Ticket or tag, pin, J. C. Edwards 

Ticket or tag, pin, J. C. Kimball 

Tile molding machine, J. I. McLimans .... 

Tile, sheet metal, S. H. Calkins 

Time detector, \ atchman's, G. B. Fessen- 
den 

Time switch, A. Tresselt 

Tire, 'F. Mesinger _. , 

Tire, automobile, G. M. Kwina 

Tire, pneumatic, M. V. Rush 

Tire structure. P. G. Gesford 

Tire, vehicle, J. B. Dumais 

Tires, apparatus for the manufacture of 
elastic, R. M. Whitman 

Tires, making leather. G. »urio, et al 

Tobacco by means of natural or artificial 
aromatic substances, impregnating, P. 
Hondius 

Toilet chair, folding, F. C. Weber , 

Toilet receptacle. H. Emerson 

Tool cap, magazine, H. J. Aichelt? 

Tool, combination, J. T. Slaughter 

Tool handle, J. L. Osgood 

Tool holder for machine tools, W. L. Clark. 

Torpedo, automobile, G. C. Davison 

Torpedo heater, G. C- Davison 

Toy, W. F. Schoenhut 

Toy animal. P. K. T. Meinecke 

Toy, sand mill, T. A. Bramberry 

Trace fastener, S. B. Field 

Track lifting, leveling, ballasting, and tamp- 
ing machine. C. I. Amey 

Track sanding device, S. A. Piper 

Train order delivering and receiving appa- 
ratus, W. T. Long 

Trammel for animals, W. D. Edmonds .... 

Trap, K. R. Marks 

Trap, L. H. Pleins 

Trolley catcher, R. Shields 

Trolley finder. F. G. Weber 

Trolley for electric railways. H. Bennett. 

Trolley guard, G. L. Matheney 

Trolley harp, A. D. Brittain 

Trolley stand, E. L. Fixler 

Trousers, J. Ruppel : 

Trousers stretcher, L. S. Plummer 

Truck, brick, G. Barney 

Truck, car, C. G. Harrington 



857.964 

857,846 
858,245 
857,592 
858,277 
858,148 
858,175 
857,663 
858,014 

858,316 
857,682 
858,003 

858,241 
858,893 
857,908 
857,619 
857,750 
858,075 
857,862 
858,102 
858,176 
858,133 
858/134 

858,161 
858,098 
858,056 
857,942 
858,359 
857,724 
858,112 

857,784 
857,999 
857,837 
857,756 
858,242 
858,279 
857,646 
858,064 

858,120 
857,925 

858,291 
858,298 

858,041 
858,012 

858,106 
857,593 
858,295 
857,570 

857,801 

858,036 
857,693 
858,282 



857,679 
858,024 

857,637 
857,666 

858,199 
857,625 

858,257 

857,630 

857,723 

857,926 

858,207 

858,186 

858,125 

858,006 

858,072 

857,692 

857,649 

858,285 [ 

857,875 

857,793 I 
857,653 ' 
858,276 
858,342 
857,621 I 




SIMPLICITY of construction, accessibility of 
parts and the attainment of smooth and easy 
running qualities are the basic principles of 
construction in the Peerless Car. The study and 
care towards the refinement of each part and de- 
sign of the car satisfies the most exacting taste, 
either for social uses or steady touring. 

The new Model 15 is equipped to carry seven passengers and 
is driven by a forty-five horsepower Peerless engine. The 
ease and comfort enjoyed in this machine makes touring a 
real pleasure. The two extra seats may either be folded 
against the side or removed entirely when they are not required. 

A new illustrated book PJ'ully describing the 
Peerless Models, will be sent upon request, 

TKe Peerless Motor Car Company 

2447 Oakdale Street. Cleveland. Ohio 



VICTOR HAND-FORGED AUTOMOBILE 

Water cool6d; 2cycle engine 4}£x4 
cylinder; wheels 37 inches; 1M- 
inch Goodyear cushion tires; runs 
from 1 to 25 miles per hour. No 
country too rough or hilly lor the 
Hand-ForgeiT Victor. Price 
1450, including leather top, fend- 
ers, lamps, horn, tools, etc. Write 
for Catalogue and full particulars. 

10.. 113 (irroll M., SI. La nil, Ho. 




Qn-i Reverse Ucar 
(a lit nwiiblc pnftHu 



Solves the 

Reversing: 

Problem. 

Gives absolute control of the 
motor- boat at a 1 1 times. 

1 to 80 H. P.— SIS to 190. 
More made and sold than all 

other reverse gears combined. 
Catalogue on request. 

EIES GEAR COMPANY, Detroit, Mich. 
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857,631 
857,70!) 
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858, 127 | 
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858.040 
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NriS.2-.il 
8 5 1- .09il 
857.865 
857,986 

I 
857,572 
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858,165 

858.007 
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858,355 

858,238 

858,255 

857,643 

857.591 

857,612 

858.107 

857.902 

857,859 

857,937 



*250 AJSSBffl! $ 400 

The Original Auto-Buggy 

Practical, durable, economical an<t 

absolutely safe. A lieht, strong- 

sLeel-tlreri Auto-Buggy. Huitab ,1 

f»r city or iruuAirv UPe . Speed. 

from 4 to £i mtlra nn lir.ur. Onr 

1907 Model haa an exn.ii. [joiverful 

engine, patent ball-bearinu wheals*: 

prift&$275. Also 10 h. p., $400. Rubber Tires, $25 extra. 

\Vritefor descriptive literature. Address * 

SUCCESS AUTO-BUGGY MFG. CO., Inc., St. Louis, Mo. 




EVERYTHING FOR THE AUTOMOBILE 



PRICES 
CUT 



TWO 



FLYER No. 16 

(Just Issued, Write for It) 

Bargains in Auto Supplies 

Prices Cut in Half 

NEUSTADT AUTO & SUPPLY CO. 

The Growing House 

3932 Olive St., St. Louis, Mo. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paperisfora motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at bmallcost. It isin tended for a boat of about 24 feet 
over all and 4 feet fi inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per tiour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202, Price 10 cents by 
mail, from this office, and from ail newsdealers 



Convert 
Your 



Bicycle "T Motorcycle 

at: small cost by attaching 
the self-starting Erie 
•Z II. P. Power Outfit. 

This includes all parts. 
Anyone can easily make a 
powerful mo ton; yelp, 
Spwsri tf-olJ milfca, an hour. 
tt-3 HP. Motorcycles. 

Sendstainp for either catalog. 
f>.„ n ijuiip, 1 1 am m o mJ »po r L , H. V. 




IIOTOIUYH-E EurtrjiENT 



Hammer the Hammer 




CI0ENTAL 
r DISCHARGE 
IMPOSSIBLE 




The Iver Johnson Safety* 
Automatic Revolverwon't go 
off unless you deliberately 
pull the trigger. Do that and 
" you'll find it just as sure as it is safe. The 
straightest-shooting, hardest- hitting, most re- 
liable revolver made to-day. Rightly propor- 
tioned, beautifully finished ; a gentleman's pistol 
for pocket, desk or bureau. 

Our Free Booklet, "Shots," tells more in detail why the Iver 
Johnson has outstripped competitors in public favor. Our handsome cata- 
logue goes with it, snowing details of construction. 

IVER JOHNSON SAFETY 
HAMMER REVOLVER 

3-inch barrel, nickel plated finish, 
22 rim-fire cartridge, 32 VC flfl 
or36 center-fire cartridge M*»' uu 



IVER JOHNSON SAFETY 
HAMMERLESS REVOLVER 

8- inch barrel, nickel-plated finish, 
82 or 38 center-fire cart- (7 fill 
ridge 0"»UU 



Soldby Hardware and Storting Goods dealers everywhere, or sent 
Prepaid on receipt of trice if dealer will not supply. Look for owl s head 
on grip and our name on barret. 

Iver Johnson's Arras & Cycle Works, i 70 River St., Fitebburg, Mass. 

New v ork . 99 Chambers Street. Hamburg. Germany Pickhuben i 

Pacific Coast: 1346 Park St., Alameda, Cal. London, Eng.: 17 Mmcmg Lane. E.G. 

Makers of Iver Johnson Single Barrel Sholguns and Iver Johnson Ttuss Bridge Bicycles 



Look for the owl"* 
head on the £rip 



Iver Johnson 



AUTOMATIC REVOLVER 



i8 



Scientific American 



July 6, 1907. 



Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

LOOK BEFORE YOU LEAP.— X have complete plant 
and facilities for investigating and working out mecha- 
nical industrial propositions. Get my opinion before 
and after investing and secure the facta in the case. 
It may save you money. Highest references. Write 
J. Archibald Manahan, Advisory Engineer, 1901-1907 
Park Avenue, New York. 

NEW CONCRETE BLOCK MACHINE, *350. Easily 
six hundred IS inch blocks per day. Same machine 
makes bricks, all different kinds, sizes, designs blocks. 
Wanted: Reliable party place machine on market. 
References. A. Fairfax, 625 Alabama St., Bristol, Tenn. 

ANY INVENTOR HAVING PATENT covering a 
superior magazine shotgun (Pump Gun) not automatic, 
that does not interfere or infringe others now on the 
market, will hear of an opportunity to manufacture 
and market same by addressing Shot Gun, P. O. Box 
773, New York. 

AGENTS WANTED to sell best kettles in world for 
cooking, steaming, straining food of all kinds. No more 
burned or scalded hands, no more food wasted. Sample 
free. For particulars write American Specialty Stamp- 
ing Co., Johnstown, Pa. 

PATTERN LETTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. VT. 
Knight & Son, Seneca Falls, N. Y. 

ADVICE on all practical methods pertaining to me- 
chanics, Expert in patent causes, machine, tool, die 
design and manufacture and steel treatment. Have you 
my books? Postal brings reply. Joseph V. W«odworth, 
M. E., Suite 412, Arbuckfe Building, Brooklyn, N. Y. 

INCORPORATE YOUR BUSINESS. Over sixteen 
hundred charters procured for my clients. Write for 
corporation laws, blanks free, to farmer Ass't Sec'y of 
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota. 

PATENTS SOLD ON COMMISSION.-If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 

I SELL PATENTS.— To buy or having one to sell, write 
Chas. A. Scott, Granite Building, Rochester, N. Y. 



RODMAN & CO„ 33D ST. AND 5th AVE., CAM- 
BRIDGE BUILDING, N. Y.j will iinance meritorious 
propositions where large capital is required in the U. S. 
or Canada. Money loaned on securities. Mining, elec- 
tric and steam railroads. Manufacturing plants. 



EXPERIMENTAL WORK. 

KXrEHIMKNTAJi AND MO DEI. WORK, liKhtspe. 
clftl mriciiiru'ry nm! tools, cicatrical and mochftnl«nl ln- 
HtrumiMiLB, mitl apparatus ; pufKis In quantity at low 

Price- K J- lti-3-ni.trO, lUW. li.way, cur. Vuinjy flt.. N.Y* 
h bone I1B Cortlandt. 



HELP WANTED. 



MEN AND BOYS TO LEARN PLUMBING, Brick- 
laying, Plastering and Electrical Trades. Positions se- 
cured. Free catalogue. Coyne Trade Schools, New York, 
San Francisco and Chicago. Mention SCI. Amer. 

AGENTS— Our Wonderful Cork-puller, not a screw, 
everybody needs, because no hard pulling is necessary; 
fits all bottle?; send for circulars; plated samples, 25c. 
C. S. Hawley, 1M Leonard Street, New York. 



AGENTS WANTED. 

GREAT MONEY MAKER FOR AGENTS, Men and 
Womeu, with established territory, orfor beginners; our 
European novelty as necessary in every home as knives 
and forks; sells at sight; pays big profit; no dealers' 
competition. Write to Importation Supply Co,, 529 
Broadway, New York. 



PATENTS FOR SALE. 

FOR SALE patent Number 837,747 for new and use- 
ful improvements in washing machines. For further 
information and particulars, address Joseph Stauder, 
189 Center Street. Mount Vernon, N. Y. 



PHOTOGRAPHY. 



PHOTOGRAPHERS, we want toeetyouin thehabit 
of reading the American Photographer and Camera and 
Dark Room, the bigeest and best. Photographic monthly. 
Tbeyearly subscription price is $1.50, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican Photographic Pub. Co.. 381 Broadway, New York. 

AMATEURS EVERYWHERE ATTENTION! Good 
quick service in kodak developing and printing. Pho- 
tograph era^from coast to coast send ustbeir pictures. 
J.r. Ilosd,125 West3T»h St., cor. Broadway, New York. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 oenta 
per copy; yearly subscription. t& The oulj paper do- 
voted ro the moving pi cT.p re. illustrated song «nd lan- 
tern ] ncturo fluid. Sieving Picture World, Bo* Uft W.¥. 



AUTO ACCESSORIES. 

EQUIP YOUR CAR WITH" HER OULBS "Non-Skid, 
Puncture-Pro.f Tires; made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and shoe Company, 1686 Broadway, New York. 

AUTOMOBILE ACCESSORIES of every description. 
Lamps, Generators. Gas Tanks, Speedometers, Plugs, 
Coils, Batteries, and in f act everytnin g f or a motor car 
atpneesthat no other house can compete with. Cata- 
logue free on request. Reference any commercial 
agency or any Buffalo bank. Centaur Motor Co., 51 
Franklin Street, Buffalo, N. Y. 

SUPPLEMENTARY SPIRAL SPRINGS SAVE your 
nerves, tires, engine and patience. Know the luxury of 
travel. Write for Catalog "S." Supplementary Spiral 
Spring Co., 1780 Broadway, N. Y. (near 69th St. Subway.) 



TYPEWRITERS. 



BRAND NEW POSTAL TYPEWRITER that has 
never been unpacked, is equipped with leather carrying 
case convenient for traveling; can be secured at a 
ridiculously low price by addressing Postal, Box 773. 
New York. 



MACHINERY. 



Truck or tank, O. K. Harry 858,177 

Tube making machine, F. Schafer 857,678 

Tubes during exhaustion, means for pre- 
venting self-sealiDg of fluid distended 

flexible, J. M. Boyle 857,585 

Turbine, C. A. Parsons 858,206 

Turbine, steam, A. H. Smith 857,965 

Turbine, steam, C. A. Parsons 858,215 

Turpentine cup or sap receptacle, sheet 

metal, Philip & Kohke 857,900 

Type machine mold, J. S. Bancroft 857,712 

Type mold, E. A. Eschinger 857,728 

Type ribbon spool or holder, sheet metal, 

G. F. Miller 857,818 

Typewriter, G. H. Smith 858,356 

Typewriters, paper and envelop feeding at- 
tachment for, S. D. Ruth 857,677 

Typewriting, erasing appliance for use in, 

C. White 857,700 

Typewriting machine, E. F. Kunath 857,635 

Typewriting machine, O. Woodward 857,706 

Typewriting machine tabulating device, E. 

Lecoultre 858,082, 858,083 

Umbrella, folding, G. Heuer 858,181 

Umbrella, folding A. V. Ranson 858,212 

Uncoupling device, A. J. Bazeley 858,324 

Valve, D. Hinderliter 857,805 

Valve, G. J. Thomas 857,848 

Valve, J. H. Delany 858.863 

Valve, flushing, C. A. Parks 857,896 

Valve, gas engine, B. C. Skinner 857,762 

Valve gear, J. C. Bird 857,579 

Valve gear for explosion engines, J. V. 

Rice, Jr 857,672 

Valve gearing and motion for locomotives, 

R. Lindner 857,813 

Valve operating mechanism for internal 

combustio- G. Green 857,994 

Valve, union coupling check, L. M. Patter- 
son 857,897 

Vanadium and its alloys, producing, F. M. 

Becket 858,325 

Vanadium sulfld, reducing, F. M. Becket... 858,328 

Vegetable chipper. R. Woerner 858,128 

Vehicle, electrically propelled, R. Thayer. . 857,686 

Vehicle mud guard, W. T. McCauley 857,747 

Vehicle propelling and steering mechanism, 

J. A. Sherry 858,224 

Vehicle reach. G. J. McCoy 857,822 

Vehicle, road, H. E. Kline 857,633 

Vehicle running gear, F. R. Owens 858,348 

Vehicle wheel, R. Jones 857,629 

Vehicles, automatic safety stop device for 

electric, J. T. Mcintosh 857,890 

Velocipede, nautical, J. H. Mitchell 858,093 

Ventilating tree, J. S. Hansen 857,734 

Ventilator, J. Lcrenz 857,642 

Ventilator, G. F. Williams 857,853 

Ventilator, A. Holtzheuer 858,185 

Vessels, loading barge for, F. V. Hetzel. .. 858,18i 

Vise attachment, J. E. Watkins 858,043 

Voting machine, O. E. Seibel 857,681 

Voting machine, A. J. Gillespie 857,800 

Voting machine key-locking mechanism, W. 

J. Lausterer 857,811 

Wagon, dumping, W. J. Judd 857,943 

Wagon, express, J. A. Sherry 858,223 

Wall construction, building, T. Jonas 857,628 

Wall register, H. Symonds 858,230 

Washboilers, auxiliary bottom for, N. Ken- 

jora 857,809 

Watch, W. E. Porter 857,667, 857,668 

Water closet bowls and the like, flushing 

device for, L. W: Eggleston 858,166 

Water conveyance, W. M. & L. E. Meacbam 857,951 

Water cooler, G. P. Petropulas 858,101 

Water heater, instantaneous electric, Roche 

& Breese 858,351 

Water motor, J. P. & H. P. Shevlin 858226 

Water purification apparatus, A. Holle 858,183 

Water tank, G. T. Horton 857,086 

Water wheel, floating tidal, Tibbitts & 

Turner 857,773 

Web folding machine, H. M. Barber 857,575 

Web folding ■machine, H. E. Leonard 857,948 

Web press, flat bed, H. F. Bechman 858,054 

Weed cutter, T. Ricketts 857,833 

Weighing machine, G. Cassady 857,870 

Wheel. See Gage wheel. 

Wheel, J. W. Barnes, Jr 857,858 

Wheel rim, Rand & Hines 857,830 

Wind in the vertical plane, apparatus for 
automatically recording the direction of 

the, E. A. Sperber 858,310 

Window, C. Walchner 858,236 

Window, reversible, H. J. Oliver 857,826 

Window screen, C. W. Rodecker 857,759 

Wire stretcher, F. B. Werner 858,240 

Woodworking machine, J. Reid 857,757 

Wrapping machine, G. T. Warwick 858,044 

Wrench, G. A. Mclntire 858,357 

Writing machine, E. B. Hess, 

858,179, 858,284, 858,343 
Yarn steaming tray, W. E. Lyford 858,086 




The teeth are the "busi- 
ness end" of the saw. 
Starting with the even-tem- 
pered, edge-holding Simonds 
Steel, every tooth of 

THE SIMONDS SAW 

and of every other make of saw, does all of its cutting at the point and only at 
the point, therefore the saw which holds the tooth point the longest is the 
saw which does' the business best — cuts clean and fast. Simonds Saws are 

Made of Simonds Steel 

made in a Simonds Steel Mill exclusively for Simonds Saws — the best saw 
steel in the world — steel that gives the point the right degree of toughness 
and makes refiling seldom necessary. That is where quality tells, and 
the sum of all these excellences is 

Simonds Saws are the Best — 
and They ARE the Best 

Every Simonds Saw is absolutely gaitranfeed perfect in material and work- 
manship, whether it be a Hand Saw, Circular, Cross-cut, Buck or Band Saw. 

Insist Ion having a "Simonds." Your hardware dealer should promptly 
supply you with a Simonds Saw of any style, point or size. If your dealer 
does not keep the Simonds, let us know and we will see that you are supplied. 

"Simonds Guide," Mailed Free 

This booklet will tell you about 
Simonds Saws and give other infor- 
mation of real interest and value. 





SIMONDS MFG. CO. 

Fitchtaurg, Mass. 



^^ 



Look for this trade mark 
etched on every saw* 



LITTLE HUMMER 

MARINE ENGINE 

TtlG S-tyflft-Rnfitne-Miryel of the Ait*, feoliraly nrw and lm- 
prfftffld tio frig N _l n I f 0*1 1 nj iib unuy bicIuiito JtoAt u t- e(. Himn on 
h: i...- vii.- ur .Mi-li- L. 

Sara 



Pmti. 




UuulLnn, DtitiLEnto, 

51LL 
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COMPLETE EK0INE 
wtlh 1'rtib Wittr Boat 
Fitting! F :-.-'j.i"j with 
Salt Water Hr.it Ftttlagp, 

$74.00. £wEflcil n mort powerful, 
pftlrretLl And fctliblc engine of 111 t\lM 
lenrtli, BftVM IB toll ft Uttnch, wilb 
load, S to 10 mUei per hour. Heiersllile, 
'• ii3il.il] &mt Litwrnle, UMfnilLnc 
n-.JiLr.iJii-h. |K>ur4rs, ^1 •. ■ n-. ■ 1 1 1 n'n | uml -n]"c r 
tan no. lnu-k-tlrn Sold und>r Flvo Tair Gu*f ■hIhli, 

Belle Isle Motor Co.,0apt isDetroit , Mk h. 



MOTORS AND GENERATORS.- Also refrigerating 
machinery and ice plants (no ammonia used). Seud for 
estimates or booklet of information. Bidwell Electric 
Co., 133 S. Clinton St., Chicago, 111, CI. S. A. 



SEASICKNESS. 

SEASICKNESS and Car Nausea prevented. Brush's 
Remedr {Elixir prophylactic). Guaranteed perfect! t 
Harmless. The only preparation that Pas never failed. 

Free booklet lykviinr theae -uatem^nts eeut by Rrusb 
CJiemtaa) Co. 2SB Broadway, N, V, All cJrueKlsts SI per 



DESIGNS. 

Badge or similar article, A. Schickerling. . . . 38.632 

Book or booklet cover, R. H. Garman 38,6-13 

Candelabrum, Beach & Kayser 38,637 

Cbair, J. O. Walker 38.640 

Collar, H. E. Trevor 38,644 

Comb, J. E. De Wyngaert 38,634 

Initials, set of silk woven, A. C. Kluge 38,642 

Lamp, J. J. Weyer 38,638,38,639 

Locket or similar article, F. W. Arnold 38,633 

Medal, S. Freund-Balla 38,631 

Sign, display, S. J. Reckendorfer 38,641 

Spoon or fork, E. Beyers 38,636 

Spoons or similar articles, handle for, S. J. 

Large 38,635 



The Dayton Sprayer 

and Whitewasher 

Covert 10.000 sq. feet of surface Per day 

with whitewash, cold water paints or disinfectants. 
Used by farmers, tobacco growers, horticulturists, 
I forwatering.destroyinginsect 
pests orplant diseases. 
Easily operated, de- 
[ veloping high pres- 
sure for extin- 
guishing fires, 
washing vehi- 
cles, etc.— will 
lastalifetime. 
Write for cat- 
alog of other 
kinds and 
prices. 



Im'Sw^A 



m i»i — «3fl,oo 

Ln^]Lnli»4]nmn, btc 



TRADE MARKS. 

Agricultural machinery, certain, La Crosse 

"'low Co 

Anesthetic, local, H. Rosenberg 

Antiypretic, sedative, and anodyne, F. A. 

Luyties 

Antiseptic compound, L. F. Piquett 

Reer, J. Heileman Brewing Co 

Belt fasteners, metallic, Bristol Co 

Belts, Baum, Cobn & Shire -, 

Beverages, certain, Brooklyn Turkish Bath 

Co 

Bitters, Campari Fratelli 

Boots and shoes, leather, Endicott-Johnson 

Co 

Boots and shoes, leather, Michigan Shoe Co. 
Boots and sboes, leather, Payne Shoe Co.... 
Bottles for . aerated waters, etc., Aerators 

Limited 

Brushes, toilet, Alfred H. Smith Co 

Candy, A. Slau.on & Co 

Candy. E. Sbeetz 63.564 to 

Canned fish, Northwestern Fisheries Co., 

63.534. 
Canned fruits and vegetables, Allen Brothers 

Co 63,572, 

Canned fruits and vegetables and dried 

fruits, Allen Brothers Co 

Canned, smoked, pickled, and preserved fish, 

Bergens Varmrogeri Molt & Co 

Cement, Portland, Oklahoma Portland Ce- 
ment Co 

Chains and chain cables, conveyer and drive, 

Link-Belt Co 

Chains, conveyer and drive, Link-Belt Co. . . 

Chemical preparation, liquid, S. Cabot 

China for domestic purposes, George Borg- 

f eldt & Co 

Chocolate, J. de Fremery & Co 

Chocolate, cocoa, and chocolate candies, Russ- 

Suchard & Cie 63,555,63,556, 

Chocolates and bon bons, H. Roller 

Cigars, Allen Brothers Co 63,568, 

Coffee, John Blaul's Sons Co 




t*. -tntjon" Dayton Supply Co. £»• "?!.™£ 

lint. -til. IB ',,.., „ ' 0nl«.$10W> 

irepi. K. On Bbl »12 95 

Dayton, • OBIO. lseludliwlxni.ito 



63,559 
63,583 
63,492 
63,487 
63,514 

63,517 
63,590 

63,468 
63,472 
63,473 

63,482 
63.512 
63.511 
63,566 

63,535 

63,597 

63,558 

63,484 

63,506 

63,503 
63,504 
63,467 

63,524 
63,522 

63,602 
63.5S6 
63,569 
63,497 



Besides making all kinds oi PHOTOGRAPHIC LENSES 
we manufacture to order lenses of every description, including 
stereoscope, surgical instrument, lantern lenses, magnifying 
mirrors, etc. Write for estimates and samples. We make 
35 different styles and sizes of 

PHOTOGRAPHIC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds, furnishing the dies if de- 
sired. Estimates on application. 

Wollensak Optical Co., 292 Central Ave.. Rochester, K. Y. 



Look For The "S" 

It means: Strelinger, Strength, 
Superiority in material and flnieb: 
SavinttBi in maintenance and fuel 
account; Silent Running ; Sat- 
isfaction* to all who buy a strel- 
inger. fe'our cycle, 1 to 4 cylinder. 
Mechanical or Jump-Spark Equip- 
ment. Write for catalog; our prices 
will interest you. 

THE STRELINGER MARINE ENGINE CO. 
48 Fort St. E., Detroit, Mick., U.S.A. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605for a 
thorough, clear description, by A.Frederick Collins, of 
the construction of a 100-mile wireless telegraph •utflt. 
Nninerous. adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer or 
from 

MITNN & CO., 361 Broadway, New York 




The K-W Magneto 

For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 

THE K-W IGNITION CO. 

27 Power Ave., Cleveland. O. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheelsor on elite. With engines or horse powers. 
'Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



The Perfect 
Mixer 




The Smith Mixer 



Thoroughly mixes Con- 
crete in less time than any 
other machine made. Over 
2,500 in use, made in six 
sizes. The most efficient 
m ixingdeviceknown. Send 
for Catalog and Facts. 
Contractors Supply & Equipment Co., Old Colony Bid;., Chicago 



\ AHER1CAN HAGAZ1NE f 
( OF AERONAUTICS ( 

S A Monthly Journal devoted to the Ad- S 

♦ vancement of the Science of ^ 

Aerial Navigation ■ 

Ernest La Rue Jones, Editor • 



SUBSCRIPTION RATES 
America, $3.00 Foreign Countries, $3.50 



» /42 IV. 6Sth Street, Mem York . 



July 6, 1907. 



Scientific American 
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DO JTOCr JiZLtfT 
^L CHOICE, IOCATION 
JOJZ YOUR JtACTOKY 

THE town ot Koppel is in ex- 
istence simply because it is 
the most advantageous loca- 
tion for an industrial site that could 
be found in almost two years of 
systematic searching. Koppel is the 
home of the big industrial and por- 
table railroad plant of the Arthur 
Koppel Company. 

It also aims to be the home of 
other manufacturing establishments 
desiring the same exceptional facili- 
ties that the Arthur Koppel Com- 
pany demanded — and got. 

KCPPEL 

^4JV TJkEAZ, 
TOTVJT 

is located on two great railroad systems — 
Has unexcelled shipping facilities in all 
directions — 

It is only 30 miles from Pittsburgh and 
has the advantage of Pittsburgh's cheap 
freight rates — 

It has its own connecting railroad, insur- 
ing every manufacturing site immediate 
shipment or delivery of freight — 

It has natural gas and cheap coal — 

It has an electric power plant. 

It has in fact about every advantage that 
an industrial town ought to have or could 
have. 

An interesting proposition will be 
made to manufacturers who want 
a location of this sort. 

KOPPEL LAND COMPANY 

1606 Machesney Bldg.. Pittsburgh. Pa. 



Every reader of the Scientific American should also 
be a reader of 

Technical Literature 

X Monthly Review of Current TechnEcnl Publications 

a large 64-page illustrated journal giving its readers, in 
more or less condensed form, the BEST literary material of 
general interest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation fosnd in daily papers, trade pamphlets, society 
proceedings, speeches and lectures, etc. The 

"Index to Articles in Current Technical Periodicals" 

gives a classified descriptive listing of all the articles of im- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 

' An indispensable publication for engi- 
neers and other technical men, and one of 
the most instructive ev*r published for general 
readrrs who wish to keep in touch with 
modern industrial progra&s." 



SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - - 20 Cents 



Special Offers te Renders of the Scientific American.— As 

a trial subscription we will send you TECHNICAL LIT- 
ERATURE for tw« months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance «f the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 



Coffee, T. C. Brunner & Son, «3,575 

Cordial, Campari Fratelli 63,491 

Cough syrup, H. G. Reinicker G3.5S0 

Cutlery, etc., Edgar Allen & Co 63,521 

Emulsions of cod liver oil, Ozomulsion Co.. 63,581 
Engines, logging and hoisting, Washington 

Iron Works Co 63,510 

Fireproofing liquid and starch, Chicago 

Safety Starch Co 63,576 

Flour, wheat, Ly. V. & Greenleaf 63,530, 63,531 

Flour, wheat, Allen Brothers Co 63,570 

Food preparations, certain, Allen Brothers 

Co 63,571 

Grease, axle, Great Western Oil Refining 

Co 63,525 

Gum, chewing, W. V. Moser 63,543 

Hair remedy, Pandrocol Manufacturing Co. . 63.582 

Headwear, certain, Christy & Co... 63,577 

Insulation for electrical purposes, Standard 

Asphalt and Rubber Co 63,541 

Jams, jellies, and marmalades, D. Jones. . . 63,551 

Jewelry, Denton Bros * 63.489 

Knit underwear, Frank Brothers & Co 63,578 

Lamp burners, kerosene-oil, Manhattan 

Brass Co .v . ... 63,532 

Lamps, oil burning, R. E. DIetz Co 63,507 

Lime, Rogers White Lime Co. *..*.. .63,53*. 63,537 

Liniment, M. K. Schilling 63,586 

Lubricants, certain graphite, United States 

Graphite Co 63,542 

Magazine, monthly, Bench and Bur Co 63,516 

Masonry mnteriniS, certain, Standard Asphalt 

and Rubber Co 63,540 

Medicine, certain, T. A. Slocum Co 63,n8T 

Medicines, certain, F. A. Rlchter G3.&S4 

Metal goods, certain, Kelley-How-Thomson 

Co » 63,499 

Mouth wash, Meade & Baker Carbolic Mouth 

Wash Co 63.596 

Mowers, lawn, Kelley-How-Thomson Co 63,5<;0 

Oil, olive, Busllea & Calandra " 63,513 

Oils for making perfumes, compounds, 

George Lueders & Co 63,579 

Paint, cold water, Troy Cold Water Kal- 

somine Co 63,479 

Paints, Lefranc & Co 63,47<J 

Paints and painters* materials, certain, 

Acme White Lead and Color Works 63,481 

Paints, etc., dry and mixed, Benjamin 

Moore & Co. 63,566 

Paper holders and cutters, roll, United 

States Paper Cutter Co 63,508 

Pencils, lead and crayon, Joseph Dixon 

Crucible Co 63,498, 63,528 

Pens, metallic, Easterbrook Steel Pen Manu- 
facturing Co 63.490 

Periodical, Garfield Savings Bank Co 63,523 

Periodicals, Jewelers' Circular Publishing 

Co 63,550 

Plasters, porous, T. A. Slocum Co 6.'J,557 

Plows, disk, La Crosse Plow Co 63,5()1 

Powder and paint, lice, Taylor Bros 63,588 

Powder, tooth, S. H. Guilder. » 63,548, 63,54'J 

Preparation for the treatment of caturrb, 

etc., Katarno Co 63,592 to 63.591 

Preparation, proprietary, F. M. Pitts, Jr... 63,55:> 

Remedies for burns, L. Roncoronl 63,561 

Remedies for diseases of women, H. Law, 

H. E. Law 63,595 

Remedy, dyspepsia, K. D. C. Co 63,591 

Remedy for certain diseases, H. Rosenberg. 63,563 
Remedy for screw worms, J. Lewenthal. . . . 63,552 

Remedy for toothache, A. W, Young 6.*J,567 

Rice, S. Ewart & Co... 63,547 

Rope, cord, and twine, Portland Cordage 

Co 63,475 

Rubber boots and shoes, Goodyear Rubber 

Co 63,493 

Saw blades, hack, West Haven Manufac- 
turing Co 63,544 

Scouring and cleansing preparation, sapon- 
aceous, Gibson Soap Co. 63,469 

Sedative, antispasmodic, and nerve tonic, 

J. B. Daniel 63,546 

Seeding machines and grain drills, La Crosse 

Plow Co 63,502 

Seltzogenes and siphons, metal parts of, 

Aerators Limited 63,483 

Sewing cotton on spools and reels, James 

Chadwlck & Bros 63,527 

Sheathing and mortar coloring, builders', 

S. Cabot .. 63,518 

Sheetings, shirtings, and drills, cotton, 

Monohansett Manufacturing Co 63,580 

Shoe polish and blacking, Boyer & Co., 

63,485, 63,488 

Shoes, leather, E. Perlberg 63,474 

Shoes, leather, WUliums-Kneeland Co 63,480 

Silk piece goods, Valentine & Bentley Silk 

Co 63,509 

Silverware, certain, J. Hasselbring G3.526 

Soap, Robinson Bros. & Co 63,476 to 63,478 

Soap powder, Lever Brothers Co 63,471 

Soda, caustic, Chance & Hunt 63,589 

Steel, P. F. Hogan 63,496 

Subcutaneous injections, H. Rosenberg 63,562 

Surgical purposes, raw catgut and sewing 

silk for, E. Scheffler 63,539 

Syrup, Crescent Manufacturing Co 63,545 

Teas, Allen Brothers Co 63,573,63,574 

Textiles, certain, China & Japan Trading 

Co 63,488 

Textiles, certain, Massachusetts Cotton Mills 63,505 
Textiles, certain cotton, China & Japan 

Trading Co 63,519 

Tires, rubber, Hartford Rubber Works Co 
Trunks, wooden, Belber Trunk and Bag Co 
Vegetable materials, certain, Continental 

Rubber Co 63.598 to 63,601, 63,003 

Washing and cleaning compounds, fluid, 

Dockter & Barndollar 63,520 

Water, mineral, National Water Co 63,533 

Whisky, S. P. Haller 63,494 

Yeast, Royal Baking Powder Co 63,538 



63,495 
63,515 



Perhaps You Want To Know 




aomefMn? about a particular 
Tool, or Tools. Tula W50 pase, 
cJotu bound Tuul CilIhIuhtih-- 
No. b 2 b 2 tella you all rou need 
to Know about every tool made 
with Illustrations of each it 
vviLJ tie aent Lo > r Ovr mliln>n-«in -t 
paid lor #1.00 which you will get 
back from the a rat flOflO pur- 
chase pou make from uh. Write 
for it to-tlar. 

MONTGOMERY & CO. 

105 Fulton St + ,N. Y. City 



60 YEARS* 
EXPERIENCE 




LABELS. 

'Bl-Igbt Spot," for buer, Joseph Junk Brew- 
ing Co 

'Fleur De Lis Liquid Rouge, for Maying a 
Ruby Complexion," for rouge, E. Bloch. 

'Golden Sun Brand," for spices, Woolson 
Spice Co 

'Jewel," for cigars. Travelers Cigar Co... 

'Lotiol, " for a medicated oily lotion, C. E. 
Gates Co 

"Pilgrim Brund ," for citrus fruits, R. J. 
Richardson 

'Rigalico," for statuary, Daprato Statuary 
Co 

'The Marvelous Beautifier Fleur De Lis 
Creme," for a face cream, E. Bloch.... 

'Unctisol," for a medicated unction, C. E. 
Gates Co 

'Wanous' Shampoo-Bag," for hair tonic, J. 
A. Wanous 



13,823 

13,820 

13,824 
13,632 

13,827 

13,823 

13,831 

13,828 

13,828 

13,630 



Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and dpftcnphornaay 
Quietly ascertain our opinion free whether an 
Invention is probably Prtant*bl«. Communic - 
tlonsstrictiyconQdontlkl. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn * Co. receive 
special notice, without charge. In the 

Scientific American. 

A handsomely Illustrated weekly. Largest clr. 
culation of any sclentiflc Je-irnal. Terms, »3 e 
year ; four months, H- Sulci Wall newsdealers. 

■i&CQ"' Bfoad * a »'NewYQik 

Ireocb Offioe. 62S F 8t» Washington. O. C. 




TZTBRE'S a July message that is of 
■ ■ such profitable furnace-cheer 
that it will interest those now search- 
ing for the cool spots. How would 
YOU like to save big money every 
year on your coal bills ? If you are 
building or contemplating a new 
heating equipment for your home 
or properties, there is ONE furnace 
that will add greatest value to them, 
for the 



Peck-Williamson Underfeed Furnace 

Saves 1-2 to 2-3 on Coal Bills 



If you area home owner, this saving must appeal to you. If you 
rent bouses toothers, an Underfeed will enable you to lease 
them at silt-edge figures. The Underfeed is a modern furnace 
with ail the fi re on top. Smoke and gases wasted in other 
furnaces, must Pass through the flames and are consumed 
and converted into heat. Lowest grade slack coal gives 
asmucbr/fasheatas high grade anthracite. You SAVE 
the difference in cost. 

Writing recently to our Nashville, Tean., agents — 
The Jones & Hoplcins Mfg. Co., — Isaac T. Rhea, the 
Nashville grain man, enthused in this way: 

"Th« Underfeed Furnace you put In for me last Pall 
has exceeded my expectations for efficiency. I fired 
It In October and the cost of fuel has only been 
$30.00. There Is no dust at all and It Is simple In 
operation. I have no hesitancy In recommending 
The Peck-Wllllamson Underfeed Furnace to be supe- 
rior to any other hot-air furnace that has come under 
my observation." 

Mr. Rhea added that It cost him more than 8100a season for 
coal during each of thowlnters he used the Topfeed furnace 
which he discarded /or the Underfeed. Thousands have 
experienced the same saving delight of which Mr. Rhea 
writes, and we'd like to send to anyone interested a lot of 
fac-simi'.e testimonials of similar strain and our illus- 
tXatedUnderfeed Booklet. 

Beating plans and services of our Engineering 
Department— FREE. Write to-day, giving name 
of localdealer with whom you prefer to deal. 

THE PECK-WILLIAMSON COMPANY 

351 W. Fifth Street, Cincinnati, O. 
ft Dealers ALL Ma ke Money on Our Proposition, 



Illustration shoivs furnace, 
ivithout earning, cut out. ro 
show how coal is forced up 
underjire — which burns on top 




LET US BE YOUR FACTORY 



We estimate on any thine: you want made to order. 

STAMPINGS. MODELS. EXPERT WORK. 

We publish "The Silent Partner," a brulnr little 
magazine, full of flood thoughts. Samplefree. wVitt-us. 

THE GLOBE MACHINE AND STAMPING CO. 

970 Hamilton £t.» Cleveland, O. 



UNIVERSITY OF MANITdHA. 



AiUWlIlliSfS Corliss Engines, Brewers 
nd Bottlers' Macbinerv. THE VII.TER 
ilr'O. CO.. 899 Clinton St., Milwaukee, Wis. 



MnnCIC A EXPERIMENTAL WORK. 

IIIUULLu Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER- 

PARKER, STEARNS & CO.. 



Expert Manufacturers 
Fine Jobbing Work 

338.229 South Street, New Yorfc 



wHffaSI 



O INVENTIONS PERFECTED 

fixUNION MOQELWOBKS 
t£J l91SotL»BHli CHICAGO. 



Mfinn Q *■ EXPERIMENTAL MACHINERY. 

IflUUCLO Gears. Dies, Tools. .Novelties manufac- 



tured. Fine, Accurate w ork a Specialty. 
1759 Union Street, San Francisco. 



M\ P. Setae)!, 



Telegraphy 



C" )r c u ]ar free. Wonderful 
automatic teacher. 5 5*v]es 
*2 >rp. OMMGKAPH 
CO.. Dept. 52, 8»Ci»rt. 
landt St.. New York. 



GYMNASTIC AND ATHLETIC GOODS 



For Home, Gymnasium and Play Grounds. Send for 
catalogue* and estimate. Jacob Willie, Manufac- 
turer, 63-71 Milwaukee Ave., Chicago. " 



ii 1 1 if, aiauuiau- 

KstabiiHiietflSoO. 




Amoral *« IBS Milk Klrvcl* 



Professor and Lecturer Wanted. 

Applications accompanied by eight printed or type- 
written copies ot testimonials, addressed to the under-- 
signed at the University of Manitoba. Winnipeg, 
Canada, and marked "Application for professor-ship" 
or "Application for lecture-ship," as the case may be, 
will be received up to July 10, 1907, for the following 
positions in the University of Manitoba: Profetsor for 
the Chair of Civil EtytneerinQ, salary $2,511 per annum 
(with permission to engage in such privatepractice as 
will not interfere with his duties to the University), 
duties t« commence September 1, 1907. Lecturer in 
Mathematics, salary K1,SC10 per annum, duties to com 
mence October 1, 1907. 

FRANK ALLEN, *** 

Secretary of Committee Chair o f Engineering. 



ELECTRO MOTOR. SIMPLE, HOW TO 
make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. t»41. Price 10 cents. To be 
had at this office and from ail newsdealers. 



MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TO MAKE 

MACHINERY TOR GRINDING 
GRAIN, CRUSHING ROCKS AND 

PULViRlJlNt, ALL HARD SUB- 
STANCES. WE HANDLE ALL 
MNDS Or MATERIALS rHOM CQ1- 
— I TON-SEED TO ROOTS AND HERBS. 
BY AN UNUCELLEO PRO- 
CESS. IF YOU WANT 
. ANY KIND OF A 
kjMIU OR tRlNOINX 
MACHINE. COMt TO 
'US AND YOU WILL 

6ETTHLBCST 

AND STILL SAVE 



SPROUT, WALDRON &.CO. 

itmioa CATALOG N9 4) MUNCY, Pa... 



PRINTS. 

'Boysen's Bath Solution," for a bath solu- 
tion, I. Boysen 2,038 

"Dr. Pepper," for a beverage, Artesian Manu- 
facturing and Bottling Co 2,034 

'Men's and Boys' Ap.mrel," for men's and 

boys' apparel, II. C. Lytton 2,039 

"The Monroe System," for "clothing, M. 

Levy & Co 2,037 

"Wear College Brand Clothes," for clothes, 

E. L. Blimllne & Co 2,038 

"Yes Mam' Fleischmunn's Yeast Makes the 
Best Root Beer," for J'uast, Stahl & 
Jaeger 2,035 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any pau-ni 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
liven. Address Munn & Co.. 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
iddress Muon & Co., 362 Broadway, New York. 
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STRONG & 

DURABLE 

The New York Standard 

CHRONOGRAPH 

IS THE ONLY 

"Stop-Watch" WatcK 



made in America and is un- 
equaled for Laboratorial and Experimental Work, Photo- 
graphic Purposes, Electric and Telephone Uses. For 
Refiners and Compounders of Oils, etc. For Physicians, Sur- 
geons, Nurses, and for the exact timing of all athletic events. 

Jill Jewelers Sell Them 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 
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Scientific American 



July 6, 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping; requirement. «5* «3* «3* 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery 'Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, *st <^t <^t <^t *st *st .8* 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9J & 93 Chambers Street, New York 



Money. 



Ail varieties at 10 west prices. Best Jiaiiroad 
Track and \Vae»n or Stock Scales made. 
Also 1000 useful articles, including Safe*. 
Sewing -Machines, Bicycles, Tools. etc. Save 
Lists Free. Chicago Scale Co.. Chicago. III. 




We Will Make You 



Prosperous 



U-.T— -T 

I tixSuy. No ntaxtot wtkHM you live ot what 

*tdtjt mvupatinn. we will tench you tho 

ir licit r.atn.10 LuitiinnJflH l>y mn.ll; n^pullit 

*■ yuii SiiUL'iftt ftepraMmtatJTe <i] tmr Com- 

^ imay in your town; atjuft you Jna prorit 

fttii^ :n!'imw of your own, nnd help you 

make -iE.k ndttfly num-e. 

t'tuj-tfial oppofrtiinl! j for nirn wltwaBt 

(•Bplml In bri-ui&lP li)d«prnilvnL for lift. 

VttlunMf- hn-afc AllSO um) full purt^nlur* 

IVdt, Urliviniiiir. id dresioewf est office, 

NATIONAL OM}PBUT.VE REALTY CD. 

Ptielpi niriff., Hrrmron, Ph. Harden Bldg., Washington, D.C. 

ifc'Jffix BldP-., Ps!-Ti-fv;1. fjitlf. Atbeaa«nm Bldg., Chicago, III. 
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TAPES AND RULES 

ARE THE BEST. 

for sale everywhere; Send for 
Catalogs No. 16. 

LVFKIN RULE CO. 

Saginaw. Mich., U.S.A. 

ZSew "yorkand London. 




OLDS 

ENGINES 

"Best by Every Test" 



Our new Hotter Jacket 
Engine on Skife 1. A%, 
6 and 8 b. p. are handi- 
est on the market. Ready 
to' run — nothing to act 
e up. Can be moved anywhere. One pall of water enough (or 
I 1 hours. Send for oar catalogue $ to $fj li. p< engines, U.S. 
^ Cov h t Report says ; Olds Eminesare- " Best by every test? 1 
i OLDS GAS POWER CO,, ^flSeazcr St, Lansing, Mich, 

r-iimMIIHiMptmillHIIINIMilUIIIMifl 




Bausch & Lomb-Zeiss 

Stereo Field Glasses 

express trie highest degree of optical perfection in thatline. Send 
for descriptive booklet and learn about their distinctive features. 
Bausch & Lorab Optical Company, Rochester, N.Y.' 

New York Boston Washington Chicago San Francisco 

Build with Concrete Blocks 

Make, them yourself and 
save half the cost. Expe- 
rience unnecessary. A 

^ Pettyjohn Machine 

*-•' and equipment for only 

$33.22 

Hvery machine guaranteed 
Sent on trial. Sand, water 
1 and cement only materials 
required. Buildings handsome and durable. Big 
money making blocks to sell. Beautiful booklet Free 

TIIEPETTTJOHX CO., 613 N. Sixth St., TerreHante, Ind. 



16 Ft. 5-tee! Launch with 



18-21 -25 foot 1 win che * at proportl on? 
ate prices, AM launches filled with 
two cycle revering engines with speefl " 
conlm 111 n £ le ve. r; s i m p 1* Fl a n % I ne mu de ; 
starts without cranking, has only 3 moving 
pirfs. ^iteel rowbnats, |1'0 00. All boats fitted 

with wate! L -tttht(»nipart&i'&i;ta; cannot j?',:j1., need 00 
boat birds* Woiire tha U^aAlunntifecturera at pJeaa- 

(trebpatsic thawojW- Oidnrafill- 

ldaf tlnsy 41* rocoL¥cd. We flail 

inset to u*or, Cutting ont all 

bt, i i3 '.I If m '■ n a yroS tu. FrOfi calolug 

■ IL'UHi.O STEEL UOAl CO. 

l: '■"',' Jcff<TBt»n Ave. 
^- JJelruit, tflenigu 




NO MONEY IN 
ADVANCE 

IT is the one phonograph that 
gives you all the sound vi- 
brations. It has not only 
two horns, buttwovibratiug 
diaphragms in its sound box. 

Other phonographs have one 
diaphragm and one horn. The 
Duplex gets all the volume of 
music; otlier phonographs get 
the half. Not only do you pet 
more volume, but you get a bet* 
ter tone— clearer, sweeter, more 
like the original. Our 

FREE CATALOGUE 

willexplain fullythe superiority of The Duplex. Don't 
allow anyone to persuade you to buy any other make with- 
out firstsending for our catalogue. 

Save all the Dealers' 70% Profits 

The Duplex is not sold by dealers orinstores. We are 
Actual manufacturer*, not jobbers, and sell only direct 
from onpfaciory to the user, eliminating all middlemen's 
profits. That is why we are ableto manuf actureaud deliver 
the bast phonograph made for legs than one- third what 
dealers ask for other makes not as good. 




The Greatest of all Musical Inventions — the Two-Horn 

DUPLEX 

PHONOGRAPH 

FREE TRIAL 



Each horn is 30 in. long 
•with 17 in, bell. Cabinet 
18 in. x 14 in. x 10 in. 

FREIGHT 
PREPAID 

Seven Days* Free Trial 

We allow seven days' free trial in your 

own home in which to decide whether you 

1 wish to keep it. If the machine does not 

lake good our every claim— volume, quali- 

./, savins, satisfaction — just send it back. 

1 pay all freight chargeaboth wars. 

All the Latest Improvements 

The Duplex is equipped with a mechanical feed that re- 
lieves the record of all the destructive work of propelling 
the reproducer across itssurface. Theneedlepoint isheld 
in continuous contact with the inner (which is the more 
accurate) wall of thesoundwayegroore,thusreproducing 
more perfectly, whatever music wafl put into the record 
when It was made. The Duplex has & device by which the 
weight of the reproducer upon the record may be regulated 
to suit the needs of the occasion, thus greatly preserving 
the life and durability of the records. These areexclusive 
features of the Duplex and can not be had upon any other 
make of phonograph.' Plays all sizes and makes of disc 
records. Our Free Catalogue explains everything. 



DUPLEX PHONOGRAPH Co.. 320 p,ti.r.cnst.. Kalamazoo, Mich. 



Details Make The Car 

In The Model 24 

in every feature that makes mechanical excellence and 
general attractiveness. 

Constructive Details 

Motor — four-cylinder vertical, 4j inch bore, 4j inch stroke that gives 

full 25-30 horse power at the road wheels. 
Transmission — sliding gear of a special type in which all trouble in 

shifting gears is absolutely avoided. 
Final drive — propeller shaft and bevel gears with floating type rear 

axle fitted with ball and roller bearings throughout. Wheel base 

— 108 inches, wheels 34 inch with 4 inch tires. * '.' /•>.«■ , 

All accessories, such as- mechanical sight feed lubricator, circulating 

pump, ignition timer, etc., are of the latest and most approved types. 
Equipment includes full cape top, five larapsi horn, tools, storage 

battery, etc. 
Price, as below, $2,000. 
Our catalogue, describing this and five other models — $950 to $2500 

— is at your service. 

Main Office and Factory, Kenosha, 'Wisconsin 

Branches: 

Chicago, __Milwaukee, Boston, Philadelphia, San Francisco. 

Representatives in all leading cities 



New York Agency , 38-40 West 62nd Street. 



Thomas B. Jeffery <S1 Company 




Expansion Bolts 



For W»od 
Screws 




CATALOG AND SAMPLES ON REQUEST 

Star Expansion Bolt Co., Trask Ave. & 2d St.. Bayonne, N. J. 



THE RIGHT SPARK 






fer igniting your auto, beat or gas en- 
gine can always be bad by keeping 
your storage batteries charged by the 
Apple Battery Charger. A dynamo 
that keeps the batteries always full of 
the rightkindof current for ignition 
purposes. To learn m» re aiout ( ' float- 
ing the battery on the line," write 
for our Bulletin B-I. Specify this 
outfit on your car or boat. 
Co., 98 St. Clair St., Dayton, Ohio 



Kg"** "HOW TO REMKMRER" 




SfoDForoemffg 



You are no greater Intellectually 
than your memory. Easy, inexpen- 
sive. Increases income; gives ready 
memory for faces, names, business 
details, studies conversation; developswill, public 
speaking, personality. Send for Free Booklet 
llll'KSIS JTIEMOKV SCII*0L, 100, The Auditorium, CHICAC* 
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OPAQUE PROJECTOR 

Colleges and Iron and Steel Laboratories, 
of titling negatives. Send for Lists. 
WILLIAMS BROWN Se EARLE, 



for showing Photos, Postal Cards, Rook Nlutilmllon* 
and oPaQue oDJeci s on the screen in natural color*. 
Wireless Telesrapb •utfits for tiie < i;.i;- rnnm and ex- 
perimental work. New Direct VIkIiiii SiJL'utnttit'ujTUs for 
New PhoLO-Enlarging Outfits. " Photoscript " the new method 

918 Chestnut Street, Dei>t. fit Philadelphia. l*a. 



COLD GALVANIZING. 

AMERICAN PR0CE55. NO ROYALTIES. 

.SAMPLES.ndINFORMATION or« APPLICATION. 



NICKEL 

Electro-Plating 

Apparatus and Material. 

mm 

Hanson & VanWinkle 

Co., 

N'ewarli. >*. J. 

28&3 0S.CnPal St. 

Cbicaeo. 




Gasolene Storage for Autoists 



CUT 41 




LONG 

DISTANCE 

OUTFIT 



THE BOWSER, pumps and measures gasolene from a buried 
tank directly into the car. No spilling, no evaporation, no leak* 
age, no waste and absolutely safe. 

800.000 BOWSERS IJT TJSE. 

Every User of Gasolene Send for Catalog C, 

S. F. BOWSER- & CO., Inc., 1414 Thomas Street, Fort Wayne, Ind. 
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Where 

Good 

Oil 

Shows 



Speed and 
improper oil can 
hever be reconciled. 
The only scientifically per- 
fect oil- — prepared to meet the 
requirements of every engine 
and every system of lubrication is 

vacuuni 

MOBILOIL 

There's a grade of Mobil- 
oil" especially adapted to 
your- automobile. 

Our booklet will tell you 
just what grade to use. 
It's free. Mobiloil sold by 
dealers everywhere in cans 
with the patent spout. 
Manufactured by 

VA CVVIH OIL ca* 

Rochester, 
IV. V. 
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UNDERWOOD 
STANDARD 
TYPEWRITER 





7// |\\\\ X 

"Star of the First Magnitude." 

FACT Number 10— The Underwood Escapement is 

Faster than the Fastest Operator. 

The Skilled Mechanic says: "It 

will last a hundred years." 

UNDERWOOD TYPEWRITER COMPANY. 
New York or Anywhere. 



RICHARDSON ENGINEERING CO. Hartford. Conn. 




IS to 31 Booth OlInloD Street. 



